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Abstract 
Background 
The use of Web-based surveys in dental research is gaining popularity. However, 
no research establishing its equivalence to the more traditional paper-and-pencil surveys 
is available in the dental literature. Also, no studies are available to assess the effect of 
changing rating scales in dental patients satisfaction surveys on satisfaction scores. 
Purpose 
The purpose of this study is to identify methodological differences between 
paper-and-pencil and Web-based administration methods of dental patient satisfaction 
surveys. This is to assess whether dental patient satisfaction scores differ based on the 
method of administering the satisfaction surveys through paper-and-pencil or W eh-based 
methods, and to investigate whether patients who respond to Web-based satisfaction 
surveys are different from those -who respond to paper-and-pencil satisfaction surveys. In 
addition, we investigated the impact of modifying the rating scale used in items 
measuring patient satisfaction from an unbalanced scale to a balanced one on the 
satisfaction scores. 
IV 
Materials and Methods 
Secondary analyses were performed on data from 968,866 Department of Defense 
Dental Patient Satisfaction surveys, which were collected between fiscal years 2000 and 
2007. To compare the psychometric properties of Web-based vs. paper-and-pencil 
survey methods, results of common factor analyses with Verimax rotation that were 
performed separately on the data collected via the W eh-based survey and the paper-and-
pencil survey methods were compared. In addition, characteristics of respondents to both 
survey methods were compared using bivariate analyses as well as a multiple logistic 
regression model. Further, the effect of using Web-based survey methodology on patient 
satisfaction scores was assessed using bivariate analyses in addition to eight logistic 
regression models. 
To assess the effect of changing the rating scales from an unbalanced 5-point 
Likert scale to a balanced 5-point Likert scale with a neutral midpoint, dental patient 
satisfaction data collected from fiscal years 2000-2004, which were collected using the 
unbalanced scale, were compared to satisfaction data collected from fiscal years 2005-
2007, which were collected using the balanced scale. Bivariate analyses as well as eight 
logistic regression models were used for the comparisons. 
Results 
The common factor analyses using Verimax rotation identified similar underlying 
constructs in both the W eh-based and the paper-and-pencil surveys. This indicates that 
the two surveys are similar in their psychometric properties. However, Web-based survey 
respondents when evaluated using logistic regression analyses were different in their 
V 
demographic characteristics from paper-and-pencil survey respondents. Web-based 
survey respondents were 9% more likely to be females, 13 % - 60% less likely to be 
younger than 40 years of age, and 17% - 35% more likely to be officers compared to 
paper-and-pencil survey respondents. They were also more likely to be on active duty, 
and to present for specialty or emergency dental care rather than routine care. In addition, 
the W eh-based surveys were 85% less likely to yield missing data. Regarding patient 
satisfaction, Web-based survey respondents were 28% to 68% less likely than W eh-based 
survey respondents to report higher levels of satisfaction. 
Assessing the effect of changing the rating scales, respondents to the balanced 
rating scale were 1. 7 to 2. 7 times more likely to report higher levels of satisfaction 
compared to respondents to the unbalanced scale, while such a large difference was not 
seen for the questions where rating scales were not modified. 
Conclusions 
Web-based DoD Dental Patient Satisfaction survey has similar psychometric 
properties to those of the paper-and-pencil version. However, the Web-based survey 
yielded a sample that is different in its demographics from that yielded by the paper-and-
pencil survey. Also, respondents to the Web-based survey were less likely to indicate 
higher levels of sati'sfaction with dental treatment compared to those who answered the 
paper.:and-pencil survey. In addition, changing the rating scale in this dental satisfaction 
survey from an unbalanced five-point scale to a balanced five-point scale caused an 
overestimation of dental patient satisfaction scores. 
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Introduction 
Background 
Surveys are an established means of data collection in all areas of human subject 
research, including education, marketing, psychology, medicine and dentistry. 
Traditionally, survey data was collected through interviews, which are expensive to 
conduct due to their dependence on factors that include manpower, the time consumed in 
training interviewers, transportation, subject recruitment and actual data collection. 
Although carefully planned and well conducted face-to-face interview surveys yield the 
highest response rates, and produce data that is considered to be of the highest validity, 
the cost of conducting such surveys has led the research community to seek other means 
of data collection. In addition, research aiming to represent segments of the population 
who do not have stable addresses, such as the homeless, is even more challenging to 
conduct, especially when multiple interviews are required. 
A cheaper method of conducting interviews came with the use of telephones 
through telephone surveys, which eliminates transportation costs and dramatically 
reduced the cost of data collection. In addition, the data collected is similar in quality to 
that of the face-to-face interviews. The initial concern with this method as it was being 
developed in the 1970's was representativeness. Phone users were different during that 
period from the general population, and findings from these surveys were not 
generalizable to the entire population. However, with the widespread use of phones 
among all segments of the population, this issue became less concerning. The main 
reasons for seeking alternative methods to these surveys are the declining response rates 
and, again, cost. In addition, phone surveys are not suitable for research projects that aim 
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to include poorer segments of the population that still have limited access to phone 
services. Recently, the advent of no-call lists led to the use of random digit dialing (RDD) 
to conduct these surveys. The use of call-screening devices causes further declines in 
response rates. Moreover, phone surveys are still time consuming and expensive to 
conduct for large study samples (1 ). 
A much less expensive method of data collection is the self-administered survey, 
be it handed out or mailed to subjects in order to be completed and returned to the 
investigators. The use of this method dramatically reduces the cost of conducting surveys, 
making them affordable to perform with large samples. Initially, low response rates was 
an issue, as not responding to a survey is as simple as tossing an envelop in the trash can. 
This was overcome by techniques such as pre-survey introductory letters, reminders and 
incentives, be they monetary or otherwise. Although these strategies raise the cost of 
conducting surveys, they led to mail surveys yielding large samples with response rates 
reaching upward of 60%, and low rates of missing data (1). 
The advent of Internet surveys, also known as Web or on-line surveys, is a 
relatively new, but rapidly expanding, development in the field. It evolved as, and in 
many cases it still is, an expansion of the traditional self-administered survey. However, 
it theoretically offers the advantages of using the Internet over the traditional self-
administered survey. These include, and are not limited to, quick delivery and data 
collection, lower cost in dissemination, automated data entry and storage, and insuring 
complete data and preventing missing data. In addition, Web surveys can utilize creative 
techniques that shorten the survey process with automatic skip techniques. They can also 
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offer directions, explanations, attractive illustrations, and online support that can make 
surveys easier and less tedious to fill out. 
All that being said, using the Web to conduct surveys doesn't come without its 
difficulties and issues. Similar to other survey modes when they were in their infancy, 
studies on Web surveys have shown them to yield smaller response rates compared to 
mailed paper-and-pencil surveys. Moreover, although access to the Internet is rapidly 
increasing in the U.S., it still is not universal. As of 2007, 62% of U.S. households 
reported access to the Internet at home, and 71 % reported that someone in the household 
had Internet access from some location. This is triple the access rate in 1997. Also, access 
to the Internet varies by age, gender, education, income and geographic location. Type of 
Internet access .may vary as well, with people having limited access at the work place, or 
more sustained access at home or even on their cell phones (2). Furthermore, studies 
show that people who choose to participate in these surveys may be different from target 
populations in terms of demographics, education and computer literacy. This leads us to 
question the representativeness of the data collected of the target populations we are 
trying to study. 
Another issue that has arisen with the use of Web surveys is that the medium of 
the Web survey in itself might elicit subjects to respond in a manner that is different 
when compared to the responses to the same items given in a traditional survey(3). 
Examples include Web survey respondents being more open to responding to socially 
sensitive questions( 4-6) and giving less missing data( 6). 
As in other areas of human subject research, the use of Web surveys in data 
collection in dental research is rapidly increasing. However, no studies have been 
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published in the dental literature on the quality of the data collected through these surveys 
in comparison to the traditional survey methods. 
Patient satisfaction has been recognized as the most important indicator of the 
quality of care in both the medical and dental fields for decades. Since the practice of 
dentistry is increasingly becoming a consumers' market, the interest in improving dental 
quality of care and consequently patient satisfaction is important for dental practices to 
retain their patients and to attract new ones (7). Therefore, the collection of accurate and 
reliable data on patient satisfaction is an important step in the continuous assessment of 
the quality of dental care. It also enables future plans to target the appropriate areas for 
the improvement of dental care quality. 
The Department of Defense conducts randomized patient satisfaction surveys for 
the different sites that provide dental services for personnel of the different Armed Forces 
branches and their families. Data are collected through both paper-and-pencil and Web-
based surveys. The data available from these surveys collected from 2000 through 2007 
present an opportunity to investigate the quality of data collected from a large sample of 
dental patients through Web-based surveys, and to compare them to those collected 
concurrently through traditional paper-and-pencil surveys. It also allows us to assess 
some of the demographic differences between subjects who respond to paper-and-pencil 
surveys and those who choose to respond to ·W eh-based surveys. 
Another area of survey research that the dental literature shows deficiency in is on 
how differences in item construction can affect the data collected and can potentially 
produce response bias into the results. The section of the DoD surveys that measured 
patient satisfaction with the dentist/hygienist was changed in 2004 from an unbalanced 
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five-point rating scale that does not include a neutral (undecided) choice, to a balanced 
scale that did include one. The data available provides an opportunity to investigate the 
effect of this change on the responses provided by the sampled patients. 
This study aims to evaluate the differences in dental patient satisfaction data 
collected through paper-and-pencil and W eh-based questionnaires. In addition, it aims to 
evaluate the changes in the satisfaction data collected, if any, that are caused by changing 
item response labels within the survey. 
5 
Literature Review 
The literature comparing Web surveys to traditional paper-and-pencil surveys is 
richer in the areas of market research and psychology than in healthcare research. In 
earlier studies, low levels of access to the Internet limited W eh surveys to populations of 
active Web users, thereby limiting their representativeness. However, studies conducted 
with these limited sampling frames tend to demonstrate equivalence between survey 
methods in terms of the characteristics of participants, the quality of the collected data, 
and the outcome measures. Studies that aim to collect data that would be generalized to 
wider populations show greater discrepancy between the two modes. It is worth noting, 
however, that with increasing access to the Internet, it seems that Web surveys are 
becoming more representative of their target populations, although studies in this area 
still show mixed results. 
Couper et al. compared mail and e-mail employee satisfaction surveys in five 
federal agencies in 1997, sampling 8,253 employees. Although no difference was found 
in the substance of completed surveys or in satisfaction in either method, technical 
difficulties and differences in cost, response rates and respondent demographics were all 
in favor of mailed surveys. The e-mailed survey yielded smaller response rates ( 42.6%) 
compared to the mailed survey (70.1 % ) and the difference was statistically significant. 
Technical difficulties in sending the e-mailed survey appropriately to the sampled 
employees may have contributed to the lower response rates . Responders to the e-mail 
survey were more likely to be white, male, in supervisory or managerial positions, and 
with higher employment grade levels compared to mailed survey responders. There were 
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no statistically significant differences in key satisfaction scores between e-mail and mail 
responders (8). 
Truell et al. also compared Web and mail surveys that were sent randomly to 
subjects who gave both e-mail and mail addresses in the Business Education Professional 
Leadership Roster in the December 1999 issue of the Business Education Forum listing. 
The response rates were 51 % and 53 % for the Web and the mail surveys, respectively, 
and there was no statistically significant difference between them. In addition, the 
response speed was 9.22 days for the Web survey compared to 16.43 days for the mail 
survey. Respondents to the Web survey completed 22.51 out of 35 items, on average, 
compared to 16.88 items by mail respondents (9). Differences between responses 
produced by the two survey methods were not analyzed in this study. In addition, the 
non-probability sampling of this study affects its internal validity and the small sample 
size (306 surveys sent) limits the external validity of these results. 
McCabe et al. collected Web and mail surveys on alcohol and other drug use from 
a random sample of 7,000 undergraduate students at the University of Michigan in 2001. 
Subjects were randomized to receive either a mailed survey or an e-mail inviting them to 
answer the Web version. Incentives in the form of gift certificates to a local bookstore 
were offered to increase response rates. Response rates were higher in this study for the 
Web version at 63% compared to 40% for the mail survey. After adjusting for potential 
confounders in a regression model, women were more likely to respond than men, and 
African Americans were underrepresented in both study arms. However, the Web survey 
respondents were more representative of the original sample compared to those who 
responded to the mail version. In addition, the Web survey produced less missing data 
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than the mail version. Regarding the substance of the collected data, the identical 
questions between the two versions did not result in any statistically significant 
differences in responses. When structural differences between items existed, such as in 
cases with skip patterns; statistically significant differences in the distribution of 
responses were detected ( 6). The population sampled in this study has near universal 
access to the Internet, and University of Michigan students rely heavily on e-mail for 
their schoolwork, limiting the generalizability of the results even to other US college 
students at that time. Furthermore, the social sensitivity of the questions about drug and 
alcohol use in this study may have led it to yield different response rates or data quality 
from less sensitive study topics. 
In 2002, McCabe et al. also conducted a mixed-mode survey on alcohol and other 
drug use on a non-randomized sample of 6500 undergraduate college students from eight 
US universities. Subjects were invited via e-mail to answer the Web survey, and two 
reminders were e-mailed to non-responders. Students who did not respond to the e-mail 
reminders were invited by mail to answer the paper version of the survey. An incentive in 
the form of a $500 lottery was offered to respondents. Results showed that the total 
response rate was 50.0%, which ranged between schools from 46.3% to 61.9%. The Web 
survey's response rate ranged between 14.8% and 46.1%, and the mail version's response 
rate ranged between 10.8% and 42.2%. In addition, Web respondents were more likely to 
be males, younger than 21 years of age and living on campus compared to mail 
respondents. After adjusting for these demographic differences, no statistically significant 
differences were found between the two survey modes in terms of drinking habits (10). 
The lack of a true comparison group, which would receive a mailed survey initially rather 
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than being invited to the W eh-based survey, presents a limitation of the results. Although 
the sampling frame here was larger than that of the previous study, the nature of the 
sampled population which depends largely on the Internet and e-mail for their daily 
college work, and has a relatively unique lifestyle keeps these results limited to US 
college students. 
In 2006, Huang et al. conducted a study on 200 college students in Business and 
Management Schools in Taiwan comparing a print survey to a Web survey on Internet 
use in Taiwan. The surveys asked demographic, behavior and attitude questions, as well 
as socially sensitive questions, adaptive questions and open-ended questions. Subjects 
were randomized systematically to either answer the print or the Web survey. The W eh 
survey had a smaller response rate (63%) compared to the print survey (85%). In 
addition, no differences were found between the two groups in their responses to any of 
the closed-ended attitude scale questions. However, statistically significant differences 
were found in responses to one socially sensitive item between the two survey methods. 
This question asked if the respondent "ever communicated anonymously with others?". 
On this item, 89.4% of print survey respondents answered "yes" compared to 76.2% in 
the W eh survey group. Regarding open-ended items, the Web survey had significantly 
less missing data for long items (22%) than print surveys (53%). They concluded that the 
data collected was equivalent in both methods in this study (5). The results of this study 
are limited to college students who had extensive Web experience and may not apply to 
the general population, which may have an even smaller response rate, or respond 
differently when performing a Web survey. 
9 
Aki et al. compared Web and mail surveys on educational issues that were sent to 
211 internal medicine faculty and residents at the State University of New York, 
University at Buffalo Internal Medicine residency program in 2004. The response rate for 
the Web survey was 63 .3 % compared to 79. 7% for the mail survey. The study period was 
one month, during which two rounds of reminders were performed. Despite the lower 
response rate, Web surveys had a shorter response time. Web survey respondents who 
were faculty members, on average, returned their surveys in 5.1 days compared to 13.5 
days for the mail survey group. This difference of 8.4 days was statistically significant. 
The difference in response time was not as large when residents were compared. Web 
survey respondents who were residents, on average, returned their surveys in 9.6 days 
compared to 13.4 days for the mail survey group. However, this difference of 3.8 days 
was also statistically significant. In addition, the authors found the completeness of the 
collected data to be equivalent between the two methods. Furthermore, the Web survey 
cost was one third that of the mail survey (11). Differences between the two survey 
methods in terms of the responses to the questions on the educational issues were not 
investigated in this study. 
Similarly, Leece et al. compared response rates of a survey of 442 orthopedic 
surgeons who are members of the Orthopedic Trauma Association in 2004. The survey 
asked about their preferences in treating femoral neck fractures. Surgeons were allocated 
systematically to receive either an e-mail inviting them to answer the Web version of the 
survey, or to receive a mailed survey. Two reminders were sent out at six-week intervals 
in the same fashion as the initial invitation. The third and final reminder was sent by mail 
on week 19 to the Web survey group inviting them to answer the mail survey, and by e-
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mail on week 22 to the mail survey group inviting them to answer the Web version. 
Before the final reminder, the mail survey group had a higher response rate (58%) 
compared to the Web survey group (45%), and the 13% difference was statistically 
significant. After the final reminder, which mixed the survey mode, the response rates 
were not statistically different at 63 % and 64 % for the mail and Web versions, 
respectively. No statistically significant differences in demographics or surgical 
preferences were found between the two groups ( 12). This is understandable given the 
narrow sampling frame for the study, which would apply only to orthopedic surgeons. 
The same year, Lusk et al. compared survey data collected from healthcare 
professionals in Texas on their diagnosis, risk factors and symptoms of asthma. The 
survey was part of an epidemiological study of asthma in healthcare professionals. The 
5,387 professionals were invited by mail to answer the survey, which also offered a Web 
version. Five mailings were conducted to increase the response rate, providing $1 
incentives along with personalized letters and stamped return envelops. The overall 
response rate was 65.5%, and only 9.3% of the responses were via the Web version. Web 
respondents were more likely to males and younger than mail respondents, and these 
associations were statistically significant. Interestingly, Web surveys had more missing 
demographic, BMI and smoking data than the mail version in this study. This difference 
was also statistically significant (13). Differences between respondents on the outcome 
measure by survey method were not addressed in this study. Generalizability in this study 
is also a limitation as it only studied health professionals in Texas. 
In 2000, Ross et al. investigated the sexual behavior of gay men in Sweden 
through mail and Internet surveys. They found statistically significant demographic 
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differences between respondents by survey method. Internet respondents were younger, 
resided in smaller cities and towns, had higher levels of education and reported different 
sexual behaviors compared to those who answered the written survey (14). Non-
probability sampling of Internet respondents was used, since the W eh survey link was 
placed on a website where anyone can respond. This is a starkly different collection 
methodology from the mail survey where the respondents were invited with a known 
probability. This, along with the sensitivity of the topic, may introduce self-selection bias 
to the data, which presents a major limitation to this study. 
Etter and Perneger conducted a study in Switzerland to recruit smokers to a 
smoking cessation trial in 2001. The study had three arms: an Internet recruitment arm 
through an open-access website, a mail recruitment arm of 19,352 inhabitants of 
Switzerland, and the third arm of 1,000 subjects comprising a representative sample of 
the Swiss population. A survey was made available to the three arms of the study, which 
recruited participants into a smoking cessation program. Respondents to the Internet 
survey were younger, more educated, were heavier smokers and were more determined to 
quit smoking compared to the other two groups (15). Since the number of potential 
respondents who opened the open-access website, and the number of times they visited it 
cannot be determined, the probability of each person being invited to respond to the 
survey on the open-access website could not be calculated. This non-probability sampling 
leads to self-selection bias in the Internet arm. In addition, a large proportion (71 % ) of 
respondents to the Internet survey resided outside Switzerland, which makes the 
population sampled in this arm different from the intended study population. A better 
study design is to sample from a population with known e-mail addresses, through which 
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invitations would be sent, or to use mail invitations that include links to the Web survey, 
thereby removing the source of the bias. It would also allow for calculating response rates 
to the survey. 
Balter et al. compared mailed and Web versions of a survey about lifestyles and 
diet in Sweden in 2002. The mail survey yielded a higher response rate (64% compared 
to 50% for the Web survey). However, the Web survey produced less missing data. The 
investigators found similar distributions by age, gender and education between W eh and 
paper survey respondents (16). However, at 80%, the Swedish population has higher 
Internet access rates compared to the US population. Moreover, subjects enrolled were 
between 20 and 59 years old, limiting this study's generalizability to this age group. 
Another limitation was that differences in the responses between the two methods were 
not explored. 
Ekman et al. compared Web and mail surveys about general health that were sent 
to 47,859 Swedish women, ages 30-49 years old in 2003. The sample was from women 
who responded to a previous health survey in 1991. Initially, the subjects were invited by 
mail to answer the Web survey. Three months later, the non-responders were divided into 
five groups and reminded either by mail or by e-mail, depending on the availability of e-
mail addresses, to answer either the Web or the written version of the survey. 
Respondents were given either one or both options for responding. The second reminder 
was sent by mail three months after the first, to one group of non-responders asking them 
to fill the paper survey, and to the second group by e-mail asking them to fill the Web 
survey. Thefmal response rate was 72%, with more respondents (57% of respondents) 
answering the W eh survey. Having more than 12 years of education was a statistically 
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significant predictor for answering the Web survey ( 17). The generalizability of this 
study, however, is limited because the survey was limited to a restricted age group of 
women. They also answered a previous survey and were therefore more likely to respond 
to this survey than the general population. 
Harewood et al. compared telephone, mail and e-mail satisfaction surveys of 
patients who underwent endoscopy procedures at the Mayo clinic in 2001. They found e-
mail surveys to be much cheaper than the other modes, achieving what they deemed a 
satisfactory response rate. The response rates were: 70% for the e-mail survey, 85% for 
mail and 90% for phone surveys. Satisfaction scores were recorded on a scale from a 
minimum of 7 to a maximum score of 35 based on seven five-point rating scale 
questions. The mean satisfaction scores were: 31.2 for the e-mail survey, 29.5 for mail 
and 31. 8 for phone surveys. No statistically significant differences in satisfaction scores 
were found (18). Drawbacks of this study were the small sample size, as the study 
included only 63 subjects, as well as the limited generalizability of the results, as only 
45% of potential subjects had e-mail addresses and could be included in the study. 
In 2003, the same group compared telephone, mail and Web-based satisfaction 
surveys of 265 patients who underwent endoscopy procedures at the Mayo clinic with 
similar methodology to the previous study. In addition, they stratified the respondents to 
Internet users and non-users to assess differences in response rates and patient 
satisfaction by access to the Internet. They found that Web surveys did not achieve a 
satisfactory response rate among subjects who had access to the Internet (34%, compared 
to 67% for mail and 78% for phone surveys). However, there was no statistically 
significant difference in satisfaction scores, which ranged from 31.0 in Web survey 
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respondents to 32.6 in telephone survey respondents who were non-users of the Internet. 
The satisfaction scale they used was the same as the one used in their previous study, 
with a maximum score of 35. In addition, they found Web users to be younger on average 
than non-users. The non-Internet users also showed higher response rates (75% for mail 
surveys and 81 % for phone surveys) ( 19). 
The same year, Rodriguez et al. compared mail, Web and Interactive Voice 
Response (IVR) patient satisfaction surveys with their primary care physicians. A total 
sample of 22,152 patients were invited by mail to complete the survey. According to the 
allocated study arm, the personalized invitation letters were randomized to contain either 
a paper survey, a website address or a toll-free phone number with a unique ID number. 
Reminders were mailed to non-respondents in all three arms one week later. Two weeks 
after that, a second reminder was mailed to the Web and IVR arms containing the paper 
version. Response rates were lowest for the Web version (18.4%, compared to 34.7% in 
the IVR, and 50.8% in the mailed versions). When mailed responses to the second 
reminder were included, the response rates were similar at 48.6% for the Web arm and 
53.7% for the IVR arm. However, the Web version had the highest completion rate 
(98.8%, compared to 98.1% in the mailed version, and 94.7% in the IVR version). Web 
respondents were younger, better educated, had fewer medical conditions, and reported 
better health than mail respondents. After adjusting for demographic variables, there were 
no statistically significant differences in responses and satisfaction scores between the 
Web and mail versions. Regarding cost, the Web survey was more expensive at $13.94 
than the. mail survey at $5 .19 per unique response. The higher cost of the web survey was 
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due to the high initial cost of developing and testing it. Expectations are that future 
implementation of this instrument would have substantially lower cost (20). 
In 2004, Ritter et al. conducted a general health survey of a convenience sample 
of 462 subjects recruited over the Internet. Subjects were randomized to either receive a 
paper version of a survey by mail, or to be invited via e-mail to fill a Web version. Non-
responders in the paper survey group were mailed a postcard reminder ten days after the 
first mailing and reminded by phone ten days after that. The third and final reminder was 
a letter sent by mail 1-2 weeks following the phone reminder. The Web survey group 
non-responders were sent reminders via e-mail at similar intervals. A $10 gift certificate 
was given to participants as an incentive. To examine test-retest reliability, a separate 
sample of 30 subjects was asked to fill the Web survey twice, with a one-week interval 
between administrations. The data collected showed a response rate of 83 .1 % for the 
mail survey group compared to 87.5% in the Web survey group. Web respondents were 
more likely to be married compared to mail respondents. The Web survey was deemed 
reliable and no differences were detected in the way it was answered compared to the 
paper version (21 ). The major limitation of this study is the non-probability sampling of 
subjects, as this convenience sample may not represent the general population. In 
addition, completeness of the data was not addressed. 
In another study in 2004, Kongsved et al. included 533 women up to 67 years of 
age who were referred to a Danish public hospital to undergo mammography procedures. 
The women were randomized into two groups regardless of Internet access. One group 
received a mailed invitation to fill a paper questionnaire about their quality of life, and 
the other group also received a mailed invitation to fill an Internet version of the same 
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questionnaire. Initially, the response rate for the Internet group was 17.9% compared to 
73.2% for the paper survey. After mailing a reminder ten days later to non-responders, 
which gave them the option to fill either type of the survey, the response rate for the 
Internet survey group improved to 64.2% compared to 76.5% for the paper survey group. 
Interestingly, 97.8% of the Internet surveys had no missing data compared to 63.4% of 
the paper surveys. In a follow-up phone interview with respondents, 55.4% preferred the 
paper survey, compared to 32.4% who preferred the Internet version. It was estimated 
that 70% of subjects who answered the paper survey had access to the Internet. 
Respondents to the Internet survey were younger and better educated compared to those 
who answered the paper version. In addition, there were no statistically significant 
differences between respondents to either survey method in their responses to the 
questions on the survey (22). A limitation of this study is the lack of generalizability to 
males, and those without access to healthcare. An additional limitation is that the authors 
did not specify the proportion of the respondents in the Internet group that answered the 
paper version after the reminder. 
The same year, Brogger et al. conducted a mail survey about respiratory allergies, 
asthma and their risk factors. They randomized a population sample of 4213 Norwegian 
subjects aged 20-40 years to receive mailed surveys that, in the test group, included an 
option to answer the survey on the Internet. Response rates showed no statistically 
significant difference at 44.8% in the test group and 46. 7% in the controls. Only 18.5% of 
the respondents in the test group chose the Web survey and they were more likely to be 
male, with higher educational levels and having Internet access at home, suggesting self-
selection bias. Interestingly, in the test group, only 47% of those that preferred the Web 
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option actually used it (23). Completeness of the collected data was not addressed in this 
study. 
Also in 2004, Link and Mokdad compared between Behavioral Risk Factor 
Surveillance System (BRFSS) alcohol consumption surveillance survey data that was 
collected by telephone, mail and Web surveys. Data was collected from US adults in 
Arkansas, Indiana, New York and North Dakota. Potential subjects who had addresses 
accompanying their phone numbers were randomly selected via random digit dialing 
(RDD) procedures. Web survey subjects were invited via a mailed letter, and non-
respondents were interviewed by phone ten days later. Data from 4,051 subjects were 
analyzed. Results showed that the response rate was low for the W eh survey compared to 
mail and phone surveys, at 15.4%, 43.6% and 40.1 %, respectively. However, data 
collected via the W eh survey had considerably fewer missing answers compared to mail 
and phone data, at 0-0.7%, 2.7-3.6%, and 0.1-1.1 %, respectively. These ranges reflect 
proportions of missing answers on specific items on the survey and not the proportion of 
surveys with missing responses. Web respondents were more likely to be females and 
between 35-64 years old. Regarding the study outcome, they were more likely to report 
heavy drinking compared to the other two groups (24). In another publication, they found 
that Web respondents were more likely to answer affirmatively to questions on binge 
drinking, and less likely to have talked to their physician about sexually transmitted 
diseases {STD' s) (25). The study was not generalizable to the US population as it was 
limited to households in only four states with phones for which addresses could be 
identified. 
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In 2005, Dannetun et al. compared Web and mail surveys sent to Swedish parents 
to assess their knowledge and attitudes about vaccinating their children with the hepatitis 
B vaccine. The sample was chosen from the Swedish population register. They included 
parents whose listed address was the same as that of their children. The sample consisted 
of 2002 parents, with one parent per household. Only one round of reminders was sent 
four weeks after the initial mailing, and no incentives were offered. Response rates were 
lower for the Web survey (15%) compared to 55% for the mail survey, and its 
respondents had higher education levels than mail respondents. An advantage of the Web 
survey, however, was that it eliminated missing data (26). 
In 2006, Wu et al. studied the equivalence of paper-and-pencil versions to Web 
versions for three heart failure surveys of patients with heart failure at Toronto General 
Hospital. The three surveys were the Kansas City Cardiomyopathy Questionnaire 
(KCCQ), the Minnesota Living with Heart Failure Questionnaire (MLHFQ) and the Self-
Care of Heart Failure Index (SCHFI). Fifty-eight patients were enrolled, of whom only 
34 completed the study. The mean score on the KCCQ survey was, on a scale of O to 100, 
71.8 in the Web survey group and 70.1 in the paper survey group. This difference was not 
statistically significant. Data from the MLHFQ survey demonstrated that on a scale of 0 
to 105, the mean score was 39.3 in the Web survey group and 36.4 in the paper survey 
group. This difference was statistically significant. The mean score on the SCHFI survey 
was, on a scale of 66.7 to 300,224 for the Web survey group and 215.7 for the paper 
survey group, and this difference was also statistically significant. The authors concluded 
that the data collected through the Web version of the KCCQ was equivalent to that of 
the paper version. They also concluded that the Web versions of MLHFQ and SCHFI did 
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not produce equivalent data to the paper versions. This was attributed, on one hand, to the 
nature of MLHFQ, which was not originally intended to be self-administered. On the 
other hand, the difference seen for SCHFI was attributed to the large range of the scale, 
meaning that the difference, although statistically significant, may not be of great clinical 
significance. A limitation of this study is its small sample size. In addition, the average 
age of respondents was 51 years. This is much younger than the average age of heart 
failure patients treated at Toronto General Hospital, which is 72 years. Moreover, 60% of 
respondents completed a college or university degree. This proportion is higher than that 
of the 52% average in Ontario, Canada (27). These differences in age and education of 
participants from the study population limit the generalizability of this study's findings. 
Studies comparing the psychometric properties of Web and paper-and-pencil 
surveys are primarily limited in the literature to the field of psychology. In 2003, Riva et 
al. investigated the difference in psychometric properties of a survey on attitudes and 
behaviors concerning the use of the Internet in Italy. The sample consisted of202 
undergraduate students who took the paper survey, which was handed out in a class 
setting, and 203 subjects recruited over the Internet through e-mails, news-groups and 
search engine advertisements to complete the Web version of the survey. No additional 
information was provided by the authors on the recruitment of the Internet sample. They 
used factor analysis to identify latent constructs in their survey. The survey consisted of 
demographic questions, 74 true/false items, and 20 Likert scale items. In their results, 
they identified six constructs in both surveys. The constructs identified in the paper-and-
pencil survey were identical to constructs identified in the Web survey. However, four 
constructs from the Web version loaded on additional items to those in the paper version. 
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The authors concluded that both versions had similar, but not identical, psychometric 
properties (28). The sample recruited over the Internet may have introduced self-selection 
bias into the results, as there was no control over who participated, or how many times 
they responded. 
In 2007, Vallejo et al. investigated the differences between the paper-and-pencil 
and the Web versions of two psychopathology screening surveys (the General Health 
Questionnaire-28 and the Symptoms Check-List-90-Revised) among 185 psychology 
students in two Spanish universities. Participants were required to have Internet access at 
home. The Web versions were designed to be similar to the traditional paper version. The 
surveys were collected in a test-retest design. First, the participants answered and 
submitted the paper version of the survey. Then, they were given written instructions on 
how to answer the Web-based version at home. The average time gap between the test 
and retest was 17 days. Differences between the two versions of the surveys were tested 
in terms of their psychometric properties through factor analysis. Both versions showed 
similar psychometric properties, with the factor analysis identifying similar constructs in 
both surveys. They concluded that Web and paper-and-pencil versions were equivalent. 
The Symptoms Check-List-90-Revised survey's paper version had higher scores, which 
was attributed to the presence of the examiners in the same room with the subjects, as 
opposed to the privacy of conducting a Web survey (29). Another issue this study raises 
is generalizability, as it was limited to university students. 
The literature evaluating the effects of using balanced versus unbalanced Likert-
type scales on collected data in healthcare related surveys is especially scarce. A body of 
literature is available in fields of psychology and marketing addressing this area. Classic 
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literature is strongly against the use of unbalanced rating scales, where the number of 
favorable or positive responses is not equal to unfavorable or negative ones. These 
unbalanced scales are said to attract responses toward the side with the larger number of 
responses. The exception to this rule is when respondents are known a priori to be 
predominantly leaning towards one side of the scale, such as loyal customers to a certain 
brand (30). In this instance, a greater degree of discrimination would be desired between 
the levels of that side. 
The employment of a neutral midpoint within rating scale also depends on the 
survey design and the population it is designed to collect data from. Expert opinions 
suggest that using a neutral midpoint is appropriate when a proportion of respondents are 
expected to genuinely not have an opinion on the surveyed item. Not using a neutral 
midpoint in this situation may cause undecided or neutral respondents to randomly 
choose either a weak positive or a weak negative response option (31 ), thereby affecting 
the scale's reliability. When respondents are not expected to be undecided on rating scale 
questions, introducing a midpoint option may introduce a source of bias in which 
respondents would use it as a way out of cognitively considering the question, in a 
process referred to as satisficing (32). 
There is a concern within the psychology literature about the reliability of rating 
scales that include a neutral midpoint. Alwin and Krosnick performed secondary analyses 
to compare reliabilities of five surveys. These were three National Election Survey 
panels, which were conducted between 1956 and1980 and two re-interview subsamples 
of the General Social Survey (1973 and 1974). They concluded that reliability increased 
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with increasing response categories and with complete labeling, and that it did not 
increase with the employment of a neutral response category (31 ). 
In another study investigating the effect of implementing a neutral midpoint in 
rating scales, Kalton and colleagues analyzed data from an interview survey on health 
and wellness. This 1974 survey was collected from 800 households in England and Wales 
chosen using probability-sampling methods. In this six-question survey, respondents 
were randomized into two groups. One group was offered a neutral response option on 
each of the questions. This neutral response option was omitted in the second group's 
survey. The investigators used a different rating scale for each of the questions on the 
survey. The investigators found that between 19% and 66% of respondents chose the 
neutral response option when it was offered. They also found that the distribution of the 
other response options differed when the neutral option was omitted, with respondents 
leaning more toward choosing the moderate option on the positive side of the scale 
compared to the other responses. They also found no consistent interaction between 
choosing the neutral response option and any of the demographic variables they 
collected, which included household status, gender and age. They concluded the neutral 
alternative should be employed when the intention of the survey is to assess convictions 
and not leanings of respondents (33). 
In 1991, Garland conducted a study to measure the effect of using a neutral 
midpoint in a balanced five-point Likert-type rating scale. In this study, a sample of 448 
marketing students was randomized to answer one of two versions of the Palmerston 
North Household Omnibus survey. In one version of the survey, a question rating the 
importance of product labeling had five possible responses, which ranged from "Very 
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important" to "Not at all important" and included a neutral "Neither important nor 
unimportant" midpoint. This neutral midpoint was omitted in the second version of the 
survey. The investigator found that 14 % of the first group chose the neutral response 
option. In addition, he found that the omission of the midpoint led to a 10% relative 
increase in respondents choosing answers on the negative (unimportant) side of the scale 
and that the increase was statistically significant. He concluded that including the neutral 
response option introduces a social desirability bias to the data, where respondents would 
choose a response that they believe would please the interviewer (34). A limitation of this 
study is that it was conducted using only one question from a survey. Modifying multiple 
questions on the survey may have shown a different pattern of response distributions. It 
would have also shown if consistency exists in the change of response distributions . 
Schumann and Presser analyzed data from sixteen experimental surveys they 
conducted to assess the effects of offering a neutral middle response option in interview 
surveys. Their survey questions assessed respondents' opinions on penalties for the use of 
marijuana, the U.S. government's help of the South Vietnamese people, whether 
respondents were politically conservative or liberal, the role of the federal government in 
education, and the difficulty in obtaining a divorce in this country. Different response 
scales were used for each question. The interviewers recorded neutral responses that were 
given by respondents even if the question did not explicitly offer one. The investigators 
found neutral responses increased by 11 % to 39% when the neutral response was offered. 
This increase was statistically significant. In addition, they did not find a relative increase 
in responses in either direction of the scales when the neutral response option was 
omitted . Instead, they found that respondents were more likely to offer either a weak 
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positive or a weak negative response when the neutral option was omitted (35). The 
authors did not off er the sample size used or the population they sampled from when 
conducting this study. 
In a similar study, O'Muircheartaigh et al. analyzed data collected from a total 
sample of 13,000 interview surveys that were conducted in fourteen European countries 
in November 1992. They used the Euro-Barometer 38.1 survey, which assesses attitudes 
towards science and technology using a series of five-point rating scale questions. The 
response options to these options ranged from "Strongly disagree" to "Strongly agree". 
Respondents to this survey were randomized into two groups. In one group, the rating 
scale contained a neutral middle option. This neutral middle option was omitted in the 
second group. The results showed that the middle option attracted 14.6% of respondents 
on average. When the neutral middle option was omitted, there was no statistically 
significant relative increase in responses in either direction. In addition, they found that 
including the neutral response option in the rating scales increased reliability. However, 
they found that it did not have any significant effect on validity. They concluded that 
neutral middle response options improved data quality and that they should be included 
in rating scales within surveys (36). 
These studies assessing the effects of using neutral response options (31-36) all 
were conducted using interview surveys. In addition, they were conducted using 
questions for which the responses are expected to be relatively evenly distributed 
between the two ends of the scales they used. We cannot expect these findings to apply to 
healthcare satisfaction surveys, which are mostly self.;.administered and generate 
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responses that are mostly skewed toward high satisfaction, as the following literature 
demonstrates. 
The body of literature on dental patient satisfaction shows that levels of 
satisfaction, when measured using Likert-type scales tend to be skewed towards high 
satisfaction. An example of this is a study conducted by Chapko et al. from 1979 to 1981. 
In this study, a 42-item survey was developed to measure dental patient satisfaction. It 
was distributed to dental patients at dental practices in Washington state. A total sample 
of 18,100 surveys were distributed, and no follow up was used for non-responders. The 
rating scale used within the survey was a six-point Likert scale. The mean satisfaction 
scores for the different survey items ranged from 4.44 to 5.82 out of a maximum score of 
6 (37). At 35%, the response rate was low, which may have introduced a non-response 
bias into the data. 
Mascarenhas conducted a study in 1997 to compare dental patient satisfaction 
with two dental care delivery systems at The Ohio State University College of Dentistry. 
A nineteen-item survey was used to compare the traditional dental specialty oriented 
model, and the patient oriented comprehensive care model. The instrument used was the 
Dental Satisfaction Questionnaire (DSQ), which utilizes a balanced five-point Likert 
scale that includes a middle neutral option. The results showed that, on the 1-5 scale, the 
mean satisfaction with the quality of care was 4.1 for the traditional model, and 4.0 for 
the comprehensive care model. Also, the mean overall satisfaction, which included 
questions on access to care, quality of care, and pain management, was 3.7 in both 
groups. Using multiple linear regression models, the author reported that there were no 
statistically significant associations between age, gender, self-rated general or oral health, 
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or number of missing teeth with satisfaction levels. Also, no statistically significant 
differences in patient satisfaction were found between the two treatment models. (38). 
Similarly, a study by Butters and Willis used a telephone survey to assess patient 
satisfaction from 291 current, recall and former dental patients at the University of 
Louisville School of Dentistry. They found satisfaction for their sample to be high, with 
none of the response means reaching the dissatisfaction range (39). 
A study by Cooper and Monson in 2008 assessed dental patient satisfaction with 
dental treatment provided by expanded scope dental hygiene students at the Department 
of Dental Hygiene, Minnesota State University. Patients were recruited by dental hygiene 
students after completion of dental treatment to fill out a 24-item Web-based survey 
comparing their satisfaction with the care received at the University to that received at 
their previous dentist's office. The rating scale used was a four-point Likert scale. Eighty-
four patients were invited to complete the survey. The response rate was 78%, yielding 
64 patients. The results showed that the mean score on items assessing satisfaction with 
the hygienist ranged between 3.17 and 3.44 out of a maximum score of 4, indicating high 
satisfaction. In addition, the mean score for items assessing satisfaction with the previous 
dental office ranged between 2.71 and 3.23, which is moderate (40). In this study, the 
verbal invitation was made post-treatment by the dental hygiene student immediately 
after the treatment was rendered, which may introduce an element of coercion, biasing 
the data. In addition, the survey asked the patients to rate the treatment at their previous 
dental office, which may introduce recall bias into the data. Nonetheless, the results 
demonstrate mean levels of satisfaction that do not approach dissatisfaction in with the 
care from either provider. 
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In 1994, Chisick published findings from the first US military dental patient 
satisfaction survey. A total sample of 9510 Army personnel were invited to answer a self-
administered mail survey. The response rate was 62%. Two Likert-type scales were used 
to measure satisfaction. One was an unbalanced five-point scale that included the 
response options "Poor" and "Fair" on the unfavorable side, and the options "Good", 
"Very Good" and "Excellent" on the favorable . side of the scale. This scale was used for 
23 items assessing specific aspects of the dental care received in the prior 24 months. The 
author reported that mean patient satisfaction scores for the items using this scale were in 
the "Good" to "Very good" range, with the exception of items assessing satisfaction with 
access to the dentist. These showed levels of satisfaction in the "Fair" to "Good" range. 
The other scale used was a balanced 5-point Likert scale with response options ranging 
from "Strongly Disagree" to "Strongly Agree". It also included a neutral middle response 
category "Neither". This scale was used for five questions to assess satisfaction with 
overall military dental care. The results showed that respondents were more likely to 
agree with favorable statements and disagree with unfavorable ones. In addition, 
predictors of higher satisfaction were assessed using a linear regression model. The 
author reported that older age, being African American, being able to see the dentist and 
not being assigned to a combat unit were statistically significant independent predictors 
of higher satisfaction ( 41 ). Since the data was collected in 1992, the results of this study 
reflect on the satisfaction levels of an Army personnel population in the Cold War era. 
Due to reductions to the Army size since the end of that era, increasing the proportion of 
older career military men in the Armed Forces and reducing the turn over of personnel, 
the current military population is greatly different from the military population of this 
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study. An additional limitation is the element of recall bias that is present in this survey, 
since it assessed satisfaction with treatment that had been provided over the past two 
years. 
A recent study, published in 2007 by Chaffin et al. explored dental patient 
satisfaction with US military dental facilities. They performed secondary analyses on 
patient satisfaction surveys collected between 2000 and 2004. They included data from 
309,261 paper-and-pencil surveys and excluded 139,294 surveys due to missing data. 
They limited their analysis to data from patients who were treated by a dentist, excluding 
data on satisfaction with treatment provided by hygienists. Similar to the previous study, 
satisfaction with specific aspects of the care received were assessed using an unbalanced 
five-point scale that included the response options "Poor" and "Fair" on the unfavorable 
side, and the options "Good", "Very Good" and "Excellent" on the favorable side of the 
scale. Results from items using this scale indicated high levels of satisfaction, with mean 
satisfaction scores ranging from 4.51 to 4.67 out of a maximum score of 5. Overall 
satisfaction with the care received and with the facility's ability to meet their need was 
assessed using a balanced seven-point Likert scale with response options ranging from 
"Completely Dissatisfied" to "Completely Satisfied", with a neutral middle response 
option. Results from items using this scale indicated high levels of satisfaction, with 
mean scores ranging from 6.42 to 6.53 out of a maximum score of 7. They also reported 
that being satisfied with the specific aspects of intercommunication with the dentist, were 
positively associated with overall satisfaction ( 42). 
A limitation of this study was the exclusion of 31.1 % of the available surveys that 
had missing data. However, the authors justified this by statistically comparing overall 
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satisfaction between the included and the excluded surveys, and concluding that there 
was no practically significant difference. Another limitation is that they did not address 
possible confounding by demographic variables. This was addressed in another study by 
Chaffin, who used the same data in linear regression models and reported that although 
there was statistically significant association between the overall satisfaction and 
demographic variables assessed, the magnitude of the association is not of any practical 
significance. He attributed the statistical significance to the large sample size included in 
the study (43). 
In another publication in 2007, Chaffin et al. used the same survey data from 2000 
to 2004 to assess dental patients' satisfaction with treatment provided by dental 
hygienists in US military dental facilities. They included data from 98,792 surveys and 
excluded 24.5% of the available surveys that had missing data. Similar to the two 
previous studies, mean scores for questions assessing satisfaction with individual aspects 
of hygienist care were high, ranging from 4.73 to 4.79 out of a maximum score of 5. In 
addition, mean scores for items assessing overall satisfaction with the care received and 
the facility's ability to meet their needs ranged from 6.44 to 6.61 out of a maximum score 
of 7. They also reported that satisfaction with specific aspects of intercommunication 
with the hygienist was positively associated with overall satisfaction (44). Limitations of 
this study include the elimination of missing data, and not assessing the possible 
confounding by demographic variables such as age and gender with the satisfaction 
outcome. The authors provided no explanation for these limitations. 
In summary, literature addressing the differences between Web-based and 
traditional paper-and-pencil surveys shows potential differences in response rates, quality 
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of the data collected, as well as a difference in the people who respond to them. 
Generally, and exceptions do exist, W eh-based surveys are cheaper to conduct, yield 
lower response rates, shorter response times and fewer surveys with missing data. In 
addition, people who respond to Web-based surveys are generally more likely to be 
younger, males, and more highly educated compared to paper-and-pencil survey 
respondents. Most studies show no difference between the two survey methods based on 
their dependent variables. In terms of psychometric properties, the available literature 
suggests that Web-based surveys tend to be similar, but not identical, in their 
psychometric properties compared to paper-and-pencil surveys. 
Studies published in this area of research are almost always confined to narrow 
segments of the population, such as college students, members of a certain organizations, 
and office employees. Their findings cannot apply to the general population. Also, 
findings from older studies that were conducted when access to the Internet was limited 
cannot apply to segments of the population with lower socioeconomic status and less 
access to a computer or the Internet. In addition, results from most of these studies are 
affected by biases such as selection bias and non-response bias, especially in their Web 
survey groups. Further, most of these studies failed to assess potential confounding by 
demographic variables simultaneously using multivariate analyses, depending only on 
bivariate analyses to generate their results. Moreover, although Web-based surveys are 
frequently used in healthcare and in dental research, few studies comparing Web-based 
surveys to paper-and-pencil surveys were published in healthcare research, and none 
published in the dental literature. 
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The evidence favoring balanced over unbalanced rating scales is scarce and 
largely anecdotal, depending on expert opinions. Also, literature on the value of 
employing neutral midpoints suggests that they should be used when large proportions of 
the surveyed individuals are expected to be undecided. However, most of these studies 
were done as interview surveys and none were performed with healthcare research. 
In conclusion, we find from this review of the literature that lack of evidence 
warrants research in order to justify replacing traditional paper-and-pencil surveys with 
W eh-based survey methodology in dental research. This research should focus on the 
differences between the two methods in psychometric properties, response rates, 
respondents' characteristics and outcome measures. In addition, investigation of the 
effects of using neutral midpoints in balanced rating scales in dental surveys can be of 
value to the design and conduct of surveys in dentistry. 
Purpose 
The purpose of this study is twofold. First, we aim to identify methodological 
differences between paper-and-pencil and W eh-based administration methods of dental 
patient satisfaction surveys. This is to answer two questions. First, would dental patient 
satisfaction scores differ based on the method of administering the satisfaction surveys 
through paper-and-pencil or Web-based methods? Second, are patients who respond to 
Web-based satisfaction surveys different from those who respond to paper-and-pencil 
satisfaction surveys, thereby affecting sample representativeness of the studied patient 
populations? 
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The second aim of this study is to identify the impact on the satisfaction scores 
caused by modifying the rating scale used in items measuring patient satisfaction from an 
unbalanced scale to a balanced scale. 
The first part of the study focuses on comparing paper-and-pencil versus Web 
survey methodologies in conducting the Department of Defense (DoD) Dental Patient 
Satisfaction Survey. In the second part of the study, we focus on the impact of modifying 
the rating scales within the paper-and-pencil (DoD) Dental Patient Satisfaction Survey on 
dental satisfaction scores. 
Study Hypotheses: 
The null hypotheses for comparing the paper-and-pencil and Web-based 
administration methods of the (DoD) Dental Patient Satisfaction Survey are: 
1. Ho: There is no difference between the two survey administration methodologies 
in respondents' characteristics. 
2. Ho: There is no difference between the two survey administration methodologies 
in patient satisfaction scores. 
The null hypothesis for detecting the impact on patient satisfaction scores caused 
by modifying the item scales within the survey is: 
Ho: There is no difference in satisfaction scores caused by modifying the rating 
scale used within the survey. 
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Materials and Methods 
We used the data collected through the Department of Defense Dental Patient 
Satisfaction Survey to address the methodological questions we aim to answer. In this 
section, the survey instrument's structure and administration are explained. In addition, 
we explain the statistical methods used to answer these questions. The data used here is 
an extension of data used in previous military dental satisfaction studies (42-44). 
Survey Implementation: 
The DoD Dental Patient Satisfaction Survey includes 27 items that collect some 
demographic information and assess access to dental care, satisfaction with the care 
received, as well as with the interpersonal communication with the provider during the 
dental visit. The survey data used in this study was collected from the fourth quarter of 
fiscal year 2000 through the second quarter of fiscal year 2007. The Tri-Service Working 
group developed the survey in 1998. It was approved by the Department of Defense's 
Institutional Review Board and conducted by the Tri-Service Center for Oral Health 
Studies (TSCOHS). 
Through the second quarter of fiscal year 2006, the data was collected exclusively 
through a paper-and-pencil instrument, which was administered at the dental care 
facilities upon the completion of the subject's dental visit. Since the third quarter of 2006, 
the DoD started to replace the paper-and-pencil format with a Web-based version, where 
the selected subjects are invited via e-mail to fill out the survey. The e-mail .contains a 
link that would direct them to the survey Website. Although the web-based survey is 
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replacing the paper-and-pencil version, a few sites continued to collect the survey using 
the latter format through fiscal year 2007. Patients were not given a choice regarding 
which format of the survey they could use. 
The survey data was not collected from every patient treated. A randomization 
process was used for data collection from Tri-Care dental facilities on a monthly basis, 
where a random day of the month was selected using the Random Appointment Time 
Slot Generator (RATSG) system. On the selected day, and upon completion of their 
dental visits, all the dental facility's patients were asked by the front desk personnel to 
complete the survey. In administering the Web-based survey, the invitation to complete 
the survey is e-mailed to the patient on the same day of the dental visit. 
The Survey Instrument: 
Appendices A, Band C contain copies of the survey instruments used to collect 
the data we used in this study. The paper-and-pencil survey instrument reported in 
Appendix A was used from fiscal year 2000 until the end of fiscal year 2004. The paper-
and-pencil survey instrument reported in Appendix B was used from fiscal year 2005 and 
is still implemented. The W eh-based survey instrument is reported in Appendix C. 
Each of these versions of the survey is composed of 27 items. In the older version 
of the paper-and-pencil survey (Appendix A), the first two items ask about the purpose of 
the visit and if a dentist, dental hygienist or both treated the patient. Items 3-12 rate the 
care provided by the dentist (items 3-9) and the dental hygienist (items 10-12). A five-
point rating scale is used for these items, with the response options being: (1) Poor, (2) 
Fair, (3) Good, (4) Very Good, and (5) Excellent. This scale is unbalanced, with three 
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response options on the favorable side and two on the unfavorable, with no neutral 
option. Items 14-20 address visit-scheduling issues, with items 14 and 15 collecting data 
on whether the subject had an appointment scheduled, and the number of days between 
the scheduling day and the dental visit, respectively. Items 16 and 20 use the same five-
point rating scale to rate the waiting time, in days, until the appointment; and the time 
waited, in minutes, past the scheduled appointment, respectively. Item 17 asks whether 
the subject was seen at the scheduled appointment time. Here, a skip pattern is used 
where if the subjects answer "Yes" or "No Appointment; Walked In", they are asked to 
go to item 21. Item 18 asks the subject whether the reason for the delay in seeing the 
provider was explained or not, and item 19 collects data on the number of minutes the 
subject waited past the scheduled appointment time. Items 13 and 21 ask the subjects to 
rate their satisfaction with the dental care received on the day of the visit, and with the 
clinic's ability to take care of the subjects' dental needs, respectively. A seven-point 
rating scale is utilized in these two items, with the responses being: (1) Completely 
dissatisfied, (2) Very dissatisfied, (3) Somewhat dissatisfied, (4) Neither satisfied nor 
dissatisfied, ( 5) Somewhat satisfied, ( 6) Very satisfied and (7) Completely satisfied. 
Items 22-26 are on demographics, including gender, age, beneficiary type, military rank 
and current military service. Although military personnel are required to be older than 18 
years of age, the five age categories on the cover all age groups in order to cover family 
members and retirees. 
The final item on the survey asks whether the subject would return to this dental 
facility for future dental care needs, with the responses being: (1) Yes, (2) No and (3) 
Don't know. 
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A few modifications were made to the instrument and were implemented since 
fiscal year 2005 (Appendix B). The five-point rating scale used for items 3-12, 16 and 20 
was amended to include a neutral response option, instead of the previous rating scale, 
where the response options were: (1) Poor, (2) Fair, (3) Good, (4) Very Goqd, and (5) 
Excellent. The new response options became: (1) Very Poor, (2) Poor, (3) Undecided, (4) 
Good, and ( 5) Very good. In addition, items 11 and 12 were combined into a single item 
in item 11, and item 12 was replaced with a question asking the subject to rate the 
helpfulness and courtesy of the front desk/reception personnel. 
The Web-based survey (Appendix C) is designed to resemble the modified 
version of the traditional paper-and-pencil format. It also allows for missing data, as it 
permits survey submission if some items are not answered, as opposed to directing the 
subject to answer the missing items. Moreover, it automatically performs the skip pattern 
for item 17, where responding by either "Yes" or "No Appointment; Walked In" would 
automatically block items 18, 19 and 20 from being answered. The survey is conducted 
anonymously in both the paper-and-pencil and Web-based formats, and no subject 
identifiers are associated with the survey forms. Also, all items in the surveys were 
closed-ended and no write-in responses were coded. 
Data: 
This study is a secondary analysis of survey data collected from the fourth quarter 
of fiscal year 2000 through the second quarter of fiscal year 2007. A total of 968,866 
surveys were collected through both the paper-and-pencil and Web formats. The data set 
was provided as an SPSS (.sav) database and was imported into SAS Statistical Software 
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version 9.1.3 (SAS Institute, Cary, NC). Each subject record within the data set includes 
responses to the 27 items in the survey, the fiscal year, fiscal quarter and whether the 
survey format was paper or electronic( 45). 
Data Management: 
After assessing the frequencies of codes within the imported dataset, records with 
items showing codes that are different from the originally assigned codes were deleted. 
For example, for item 1, the ten possible responses were originally assigned codes from 0 
through 9. Therefore, a record that displayed a code "1 0" for item 1 would be removed, 
since we cannot determine if the response for this item was missing or incorrectly coded. 
In addition, items where answers were not applicable were originally coded as 
missing. For example, if item 17, which asks: "Were you seen at your scheduled 
appointment time?" was answered with either "Yes", or "No Appointment; Walked In", 
subjects were instructed to go to item 21, as previously mentioned. In this case, items 18 
through 20 were originally coded as missing, while in fact they were not applicable. The 
data was recoded to assign the code "99" to such items. 
Moreover, responses for item 27 "If you had a choice, would you return to this 
dental facility for your dental care needs?" were dichotomized to combine "No" and 
"Don't Know" responses. Also, a new code depending on the fiscal year was created to 
specify which five-point rating scale was used, with records collected before 2005 
assigned to scale "l ", which was used in the older version of the paper-and-pencil survey 
instrument, and records collected in or after 2005 assigned to scale "2" which is used in 
38 
the newer version of the paper-and-pencil survey instrument, as well as in the W eh-based 
instrument. 
Furthermore, a new dichotomous variable was created to signify which records 
contained missing data. This would to enable us to assess whether there is an association 
between W eh-based survey implementation and submitting completed surveys without 
missing any items. 
Additionally, responses to the rating scale items that evaluate the individual 
aspects of care received from the dentist (items 3-9 on Appendices A and B) are highly 
correlated. Due to this correlation, using all seven questions would cause redundancy in 
the models. To reduce this redundancy, a five-point ordinal variable was created as a 
summary measure of these questions. It was created by adding the scores recorded from 
each of the questions and dividing them by seven, which is the number of questions. This 
calculated average rating score was then categorized, with the categories being defined as 
follows: a score of" 1" was given when the average score ranged between 1 and less than 
1.5, a score of"2" was given when the average score ranged between 1.5 and less than 
2.5, a score of "3" was given when the average score ranged between 2.5 and less than 
3.5, a score of "4" was given when the average score ranged between 3.5 and less than 
4.5 and a score of"5". Dummy variables were then created from this summary variable 
for use in regression models in a similar fashion to the individual rating scale items. 
Similarly, another summary variable was created to categorize the average score of the 
two items evaluating the individual aspects of care received from the hygienist. 
Another variable created was one categorizing the main purpose of the dental visit 
into three categories instead of ten. This variable was created to reduce the number of 
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categories for the main purpose of the visit due to the small proportion of the sample in 
the individual specialty care categories. For this variable, the first main visit purpose 
category is "Routine Care", which includes "Exam only", "Cleaning only", Exam and 
Cleaning" and "General Dentistry (fillings)". The second category is "Specialty Care" 
which includes "Oral Surgery", "Endodontics (root canal)", "Periodontics (gums)", 
"Prosthodontics (crowns/bridges)" and "Orthodontics (braces)". The third and final 
category is "Emergency Care". 
Categorical variables were entered in the regression models as dummy variables. 
These variables include age group, main visit purpose, beneficiary category, military rank 
of active duty, military service branch, as well as all of the rating scale items. The oldest 
age group "50 years and above", having the main purpose of the visit to be "exam only", 
being on "active duty", having the highest military rank "officer", being a member of the 
Air Force, and the lowest rating scale category (1) were chosen as the reference groups 
for each of these dummy variables, respectively. 
Data Analysis: 
Descriptive statistics were generated for the complete data set. These include 
frequencies and proportions for the categorical variables. The variables analyzed are age 
groups, gender, beneficiary categories, military ranks of active duty subjects, military 
service branches, main visit purpose, survey method, fiscal year, fiscal quarter, whether 
the records contained any missing data, whether the appointment was scheduled, the 
number of days waited between scheduling the appointment and the dental visit, whether 
the subject was seen at the scheduled appointment time, whether the delay was explained 
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by anyone in the facility, the number of minutes waited past the appointment time, and 
whether the subject would return to the clinic for future dental care. 
The individual rating scale items' scores were considered categorical. This is 
because of the limited number of response options, their ordinal nature and our inability 
to assume equal distances between the score categories. Therefore, when considered as 
outcome variables, these rating scores cannot be analyzed as continuous variables, and 
analyzing them as categorical ordinal variables is more appropriate. 
1. Comparing paper-and-pencil VS Web Versions: 
This part of the analysis is twofold. The first portion was to assess whether items 
in the paper-and-pencil and Web-based survey methods elicited similar response patterns. 
Simply put, do they measure the same things in a similar fashion, or do items in one 
survey mode measure different underlying constructs from the other? Second, if indeed 
they were similar in that respect, we would proceed to assess the differences between the 
survey methods, both in demographics and in rating scores. On the other hand, if the 
analysis demonstrated different response patterns between the survey methods, it would 
render proceeding with the second part of the analysis invalid, as responses assessing · 
different underlying constructs cannot be compared. 
To address the first portion, two subsets of the original dataset were generated. 
The first is a data set obtained from the paper-and-pencil surveys that were collected in 
fiscal year 2005 or later. The earlier surveys, as previously mentioned, used the rating 
scale that did not include a neutral ''undecided" category, which makes the rating scales' 
wording different, rendering the data collected from them potentially not equivalent. 
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Therefore, the earlier data had to be excluded from this dataset. The second is a data set 
obtained from the Web-based survey. In both subsets, subjects had to have answered the 
entire survey with no missing data. Therefore, only survey records with complete data 
were included. The wording of the surveys used to collect the data in both datasets is 
identical. 
Next, common factor analysis was performed on both data sets separately in order 
to assess the underlying constructs within them, and the results generated were compared. 
Common factor analysis with Verimax rotation was performed. The cutoff Eigen value of 
1.00 was specified as the minimum value for identifying constructs according to the 
Kaiser-Guttman rule. Also, scree plots were generated and assessed to confirm the 
decision made by the Kaiser-Guttman rule. Items with factor loading absolute values of 
0.3 or greater were considered significant within the identified factors, or constructs. 
Performing bivariate and multivariate analyses comparing the data by survey method is 
valid only if the two data sets show similar underlying constructs. Otherwise, the results 
yielded from further analyses would be meaningless. 
As the following results chapter will demonstrate, factor analysis did allow for 
further analyses to compare the data by survey method. Therefore, bivariate and 
multivariate analyses were performed to identify the differences, if any, in demographic 
characteristics and satisfaction scores between paper-and-pencil survey responders and 
W eh survey responders. 
42 
Bivariate Analysis: 
To insure that the compared data were collected within the same time period, only 
the data collected in or after fiscal year 2005 were included in these analyses as data were 
collected only via the paper-and-pencil survey method before 2005. In addition, data 
collected before 2005 utilized the unbalanced rating scale for satisfaction items, which 
was not used in the Web-based survey. The 0.05 significance level was used for all 
further statistical tests performed in this study. 
The chi-square test was used to assess the differences in the distributions between 
paper-and-pencil and W eh-based survey respondents for each of the following variables: 
age group, beneficiary categories, military rank categories, military service branch 
categories, main visit purpose and each of the questions assessing patient satisfaction. 
The chi-square test was also used to assess the differences in dichotomous variables by 
survey method. These include gender, whether the appointments were scheduled prior to 
the visit or not, whether the subject would return to the facility for further care or not, and 
whether there were any missing data in the survey submitted. 
Multivariate Analysis: 
To address the first study hypothesis, a multiple logistic regression model was 
used to analyze the differences in demographic characteristics between the respondents 
by survey method, controlling for appointment scheduling and overall satisfaction 
variables. This model excludes items rating individual aspects of care provided by the 
dentist, hygienist or the reception staff, which are addressed in the next set of analyses. 
Including these variables would have limited the analysis to the subsample of the data 
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that reported being seen by both a dentist and a hygienist. Therefore, only the question 
evaluating the overall satisfaction with care received in today's visit was included to 
control for satisfaction level. 
To address the second study hypothesis, a second set of analyses was used to 
assess the effect of using the Web-based survey on responses on the satisfaction score 
outcome, adjusting for demographic -variables as well as fiscal quarter, main visit 
purpose, amount of time waited between appointment scheduling and the actual visit, and 
whether there was a delay past their appointment time. Here, eight separate regression 
models were performed. Seven ordinal logistic regression models were used to predict 
the following outcome variables: 
1. Average satisfaction with care provided by the dentist. 
2. Average satisfaction with care provided by the hygienist 
3. Satisfaction with the helpfulness of the reception staff. 
4. Rating the number of days waited for an appointment. 
5. Rating of time waited past the appointment time. 
6. The overall satisfaction with care received in today's visit. 
7. The overall satisfaction with clinic's ability to meet the patient's dental needs. 
In addition, a multiple logistic regression model was also performed to predict 
whether the subject would return to the clinic for future dental care. 
In all eight models, an independent dichotomous variable indicating the survey 
method was included to assess the effect of the survey version on the outcome variable. 
The other predictors included were age group, gender, beneficiary category, military 
rank, military service branch, fiscal quarter, main visit purpose, amount of.time waited 
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between appointment scheduling and the actual visit, and whether there was a delay past 
their appointment time. Dummy variables were used for all these categorical variables. 
2. Comparing satisfaction scores by rating scale: 
Bivariate Analysis: 
To address the second aim of the study, bivariate analyses were performed 
comparing responses to the different items within the two versions of the paper-and-
pencil survey. Web-based survey data was excluded from the analysis, due to the 
inability to control for the effect of using the Web-based survey. This is because the older 
version of the survey was only collected through the paper-and-pencil method, and there 
were no changes made in the rating scale used in the Web-based survey. 
The scales were modified for the questions rating dentist courtesy and 
friendliness, dentist attention to what they had to say, thoroughness of dental treatment, 
dentist explanation of procedures, the amount of time the dentist spent with them, how 
much the dentist helped them, the overall quality of care received from dentist and 
hygienist courtesy and friendliness. 
The chi-square test was used to assess .the differences in the distributions of 
responses between surveys collected in fiscal years 2000-2004 and surveys collected in 
fiscal years 2005-2007, which allows us to compare changes in responses that were 
caused by modifying the rating scales. The following variables were compared: age 
group, beneficiary categories, military rank categories, military service branch categories, 
main visit purpose and the individual rating scale items that are similarly worded. The 
differences in the various response categories by survey version were evaluated with the 
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reference groups being the oldest age group "50 years and above", being on "active 
duty", having the highest military rank "officer", being a member of the Air Force, 
having the main purpose of the visit to be "exam only" and the lowest rating scale 
category "l ". These are the same reference groups used in the previous analyses. In 
addition, differences in fiscal quarter were analyzed to account for potential seasonal 
differences between the survey versions with the first quarter as the reference. 
The item about the helpfulness of the front desk/reception staff was not included 
in the analysis because it was not on the 2000-2004 survey. In addition, since 
thoroughness of the treatment and the overall quality of care and service received from 
the hygienist were rated in two items before fiscal year 2005 and in only one item 
thereafter, it was not possible to compare them and they were excluded from the analysis. 
Multivariate Analyses: 
To assess whether changing the rating scales affected satisfaction scores 
controlling for other potential confounders, seven separate regression models were 
performed for each of the modified questions. Six ordinal logistic regression models were 
used to predict the following outcome variables: 
1. Average satisfaction with care provided by the dentist. 
2. Satisfaction with the friendliness and courtesy of the hygienist/ prophy technician. 
3. Rating the number of days waited for an appointment. 
4. Rating of time waited past the appointment time. 
5. The overall satisfaction with care received in today's visit. 
6. The overall satisfaction with clinic's ability to ·meet the patient's dental needs. 
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In addition, a multiple logistic regression model was also performed to predict 
whether the subject would return to the clinic for future dental care. 
In each of the models, an independent dichotomous variable indicating the survey 
version was included to assess the effect of changing the rating scales on the outcome 
variable. The other predictors included were age group, gender, beneficiary category, 
military ·rank, military service branch, fiscal quarter, main visit purpose, amount of time 
waited between appointment scheduling and the actual visit, and whether there was a 
delay past their appointment time. Dummy variables were used for categorical variables 
as described above. 
For those dependant variables that were unchanged between the surveys, the 
effect of the dichotomous survey version variable is expected to indicate the effect due to 
changes in actual satisfaction over the years. In contrast, for the outcome variables where 
the rating scales were modified, the aim of including this dichotomous predictor is to 
evaluate the response differences, which are expected to be due to the change in the 
rating scale, not in actual satisfaction. 
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Results 
Descriptive Statistics: 
A total sample of 968,866 surveys were collected from the fourth quarter of fiscal 
year 2000 through the second quarter of fiscal year 2007. In this sample, 73.6% of 
respondents were male, and 26.4% were female. In addition, 75.9% were between 20 and 
39 years of age. The majority of respondents (92. 7%) were active duty members of the 
Armed Forces. Also, the majority of respondents (70.3%) belonged to the Air Force 
(43.7%) or the Army (26.6%). Evaluating, the main purpose for the respondents' dental 
visits, 78.5% presented for routine care, including dental examination, cleaning or 
general dentistry as opposed to specialty dental care (17.8%) or emergency dental care 
(3.7%). The distributions of the sample in terms of gender, age groups, beneficiary 
categories, military rank, military service branch and main visit purpose are presented in 
Table 1. 
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12918 1.4 
75212 8.0 
445942 47.3 
269839 28.6 
114609 12.2 
24413 2.6 
Gender 939651 
Male 691243 73.6 
Female 248408 26.4 
929803 
862323 92.7 
53670 5.8 
Retiree 12768 1.4 
Other 1042 0.1 
Militar Rank Cate ories 961841 
El-E4 316949 33.0 
E5-E9 380791 39.6 
Warrant Officer 12907 1.3 
Officer 144651 15.0 
NIA 106543 11.1 
931209 
247344 26.6 
Na 171528 18.4 
95739 10.3 
Air Force 406900 43.7 
Other Service 9698 1.0 
908651 
204117 22.5 
201171 22.1 
141154 15.5 
33447 3.7 
167207 18.4 
39469 4.3 
26222 2.9 
Periodontics 46382 5.1 
Prosthodontics 36742 4.0 
Orthodontics 12740 1.4 
Main Visit Pu ose 908651 
713649 78.5 
161555 17.8 
33447 3.7 
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Table 2 shows the survey sample distributions by fiscal year, fiscal quarter and 
survey method. The sample distribution by fiscal year shows fewer individuals taking the 
survey in fiscal 2000 and 2007. This can be explained by the fact that the data was 
collected only in the fourth quarter of fiscal year 2000 and the first and second quarters of 
fiscal year 2007. This unequal number of fiscal quarters in which surveys were collected 
may have caused the smaller proportion of the data collected in the third fiscal quarter 
(23.6%). In addition, 64.7% of the entire sample answered the older version of the paper-
and-pencil survey. Of the remainder of the sample, 60.7% responded to the new version 
of the paper-and-pencil survey and 39.3% responded to the Web-based survey, 
constituting 21.4% and 13.9% of the total sample, respectively. In addition, 32.2% of the 
completed surveys had at least one missing item. 
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Fiscal Year 
2000 49915 5.2 
2001 193194 19.9 
2002 148702 15.4 
2003 142210 14.7 
2004 93033 9.6 
2005 114121 11.8 
2006 146701 15.1 
2007 80990 8.4 
Fiscal uarter/Seasonali 
1 252347 26.1 
2 256280 26.5 
3 228978 23.6 
4 231261 23.9 
627054 64.7 
207553 21.4 
134259 13.9 
Missin data 
Yes 311716 32.2 
No 657150 67.8 
Table 3 demonstrates the overall satisfaction scores recorded. The data collected 
in these items reflect high satisfaction levels. Regarding overall satisfaction with the care 
received in the dental visit, 93% of respondents reported being either very satisfied or 
completely satisfied, and only 1.9% reported either being somewhat dissatisfied, very 
dissatisfied or completely dissatisfied. Similarly, 90.8% of respondents reported either 
being very satisfied or completely satisfied with the clinic's ability to meet their needs, 
and only 2% reported being was somewhat dissatisfied , very dissatisfied or completely 
dissatisfied in that regard. In addition, 96.34% of the sample reported that they would 
return to the dental facili ties for their future dental care needs. 
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Overall satisfaction with care 940793 
6813 0.7 
5763 0.6 
3. Somewhat dissatisfied 5318 0.6 
4. Neither satisfied or dissatisfied 10430 1.1 
5. Somewhat satisfied 37660 4.0 
6. Ve 273175 29.0 
601634 64.0 
Overall satisfaction with clinic's 939534 
abili to meet dental needs 
1. Com letel dissatisfied 5706 0.6 
6143 0.7 
3. Somewhat dissatisfied 6751 0.7 
4. Neither satisfied or dissatisfied 13293 1.4 
5. Somewhat satisfied 54247 5.8 
6. Ve 331127 35.2 
522267 55.6 
Would return to the facility for 928195 future dental care needs 
Yes 894254 96.3 
No/Don't know 33941 3.7 
Table 4 demonstrates descriptive statistics for rating scale items measuring 
satisfaction with the different aspects of care received from the dentist or hygienist. It 
also includes the item added in fiscal year 2005 rating the helpfulness and courtesy of the 
reception staff. Items concerned with care received from the dentist show high 
satisfaction levels, with 65.7%-75.6% of respondents choosing the highest score on a 
five-point scale. Also, 91.1 %-95.2% of respondents chose either 4 or 5 as the rating scale 
score for all these items. Items concerned with care received from the hygienist 
consistently show higher satisfaction scores than those from the dentist, with 76. 7%-
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82.5% of respondents choosing the highest score on a five-point scale. Similarly, 94.1 %-
97. 7% of respondents chose either 4 or 5 as the rating scale score in these items. For the 
item concerned with the helpfulness and courtesy of the reception staff, 71.3% of 
respondents chose the highest score on the five-point scale, and 96.8% chose either 4 or 5 
on that scale. 
Dentist courtes and friendliness 
Dentist attention to what you had 
to sa 753866 
752802 
Dentist ex lanation of rocedures 7 51008 
Amount of time dentist spent with 750598 OU 
Overall quality of care received 
from dentist 
749201 
747031 
0.2 
0.2 
0.4 
0.3 
0.3 
0.3 
725666 0.1 
Hygienist courtesy and 
friendliness 
Thoroughness of dental hygienist 
treatment* 
Overall quality/ thoroughness of 
care received from h ienist** 
OveraU quality of care received 
from h ienist* 
476782 0.2 
299968 0.2 
176677 0.3 
296650 0.1 
302253 0.3 
0.7 4.7 
0.7 4.8 
1.3 6.5 
1.3 7.3 
0.9 6.7 
0.7 4.7 
0.6 4.6 
0.5 2.9 
0.5 4.4 
0.5 1.5 
0.5 4.0 
0.8 2.0 
*: Item was present in the old form of the paper-and-pencil survey only 
21.3 73.1 
20.9 73.5 
22.8 69.0 
25.4 65.7 
23.8 68.4 
20.4 74.1 
22.9 71.8 
15.8 80.7 
18.2 76.7 
15.2 82.5 
17.0 78.3 
25.5 71.3 
**: Item was present in the new form of the paper-and-pencil and the Web-based survey 
only 
§: On the 2000-2004 survey: 1: Poor, 2: Fair, 3: Good, 4:Very Good, 5: Excellent. 
On the 2005-2007 surve : 1: Ve oor, 2: Poor, 3: Undecided, 4:Good, 5: Ve ood. 
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Table 5 shows the descriptive statistics for items concerned with appointment 
scheduling. The Table demonstrates that 86.1 % of respondents reported having a 
scheduled appointment. Evaluating the item which asks about the number of days they 
had to wait between scheduling the appointment and the actual visit, 89 .1 % of 
respondents reported having had to wait some time for an appointment. Of those, 83.1 % 
reported waiting between one and 21 days for an appointment, and 4.4% of respondents 
reported being seen on the same day. To rate their satisfaction with the amount of time 
they waited between scheduling an appointment and the actual dental visit, 44.3% of 
respondents chose the highest score on a five-point scale and 76.6% chose, depending on 
the scale used, "Good/Very good" or "Very good/Excellent" on that scale. 
With regards to items concerned with delays past the scheduled appointment time, 
excluding the 10.4% of respondents who reported having no appointment, 92.5% of those 
with an appointment reported that they were seen on time. The item which asks whether 
the delay was explained by the facility staff, applied to the 6.1 % of respondents who 
answered with either "Yes" or "No". Of those, 59.1 % reported that the facility staff 
explained the delay to them. Moreover, of those who responded -to the item asking about 
the number of minutes waited past the scheduled appointed time, 52.2% reported that 
they waited 1-15 minutes, and 29.5% reported waiting 16-30 minutes. Regarding the item 
rating satisfaction with the time waited past the appointment time on a five-point scale, 
only 11.5% of respondents to whom the item applied reported the highest score, which 
was "Excellent" or "Very Good" de-pending on the scale used. This is 41 contrast to the 
other satisfaction items on the survey. 
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Number of days between scheduling the appointment 911504 
and the actual visit 
40080 4.4 
62535 6.9 
103395 11.3 
201180 22.1 
02101 2 
05441 
60842 6.7 
36534 4.0 
Rating of days between scheduling the appointment 881607 
and the actual visit 
10798 1.2 
41725 4.7 
3 
4 284629 32.3 
390710 44.3 
967090 
34653 
23974 
908463 93.9 
tment time 967300 
5 minutes 
16-30 minutes 
31-45 minutes 
46-60 minutes 
More than 60 minutes 0.2 
NIA 93 .9 
ointment time 967297 
5556 0.6 
2 13543 1.4 
3 16009 1.7 
16954 1.8 
5 6772 0.7 
NIA 908463 93.9 
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1. Comparing paper-and-pencil VS Web Versions: 
A. Common Factor analysis: 
Results of the common factor analysis with Verimax rotation performed on the 
data from the paper-and-pencil surveys from the first quarter of fiscal year 2005 through 
the second quarter of fiscal year 2007 are shown in Table 6. Six underlying constructs 
with Eigen values larger than the cutoff value of 1.00 were identified. In total, these six 
constructs account for 18.9% of the variance in the data. The Scree plot generated 
confirms that selecting these constructs is appropriate (Figure 1 ). The plot illustrates that 
no other potential factors approach the cut off Eigen value. 
The first construct identified includes all the five-point rating scale items 
concerned with the dental care received from the dentist or hygienist during the dental 
visit. These consist of items 3 through 11 on the survey (Appendix B). Item 1 on the 
survey, which inquires about the main purpose of the dental visit, approaches significance 
with a factor loading of -0.296. At 7.4% this construct accounts for the largest proportion 
of the variance within the six identified constructs. 
The second identified construct includes items that are concerned with delays in 
seeing the dentist or hygienist past the scheduled appointment time, which are items 17 
through 20 on the survey. Item 17 asks whether the respondent was seen on the scheduled 
appointment time, item 18 asks whether the delay was explained by anyone, item 19 asks 
about the amount of time waited, and item 20 asks the respondent to rate the time waited 
past the appointment time on a five-point scale. 
The third identified construct includes items concerned with the care received 
from the dental hygienist. Here, item 2, whi~h asks, "Who did you see during this visit?" 
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with the choices being either "Dentist Only", "Hygienist/Prophy Tech. Only" or "Both 
Dentist and Hygienist/Prophy Tech." is correlated with items 10 and 11 which ask the 
respondent to rate, on a five-point scale, the friendliness and courtesy of the hygienist, as 
well as the overall quality and thoroughness of the care received by the hygienist, 
respectively. 
The fourth identified construct is concerned with the current military status of the 
respondent. It includes items 23 and 24 on the survey. Item 23 inquires whether the 
respondent is in "Active duty", "family member of active duty" or "Retiree". Item 24 
asks about the current rank if the respondent is on active duty. 
The fifth construct identified in this analysis correlates items concerned with 
satisfaction with the dental facility. Namely, it includes items 12, 13, 16 and 21 on the 
survey. These items ask the respondent to rate the friendliness and helpfulness of the 
reception staff, the overall satisfaction with the dental care received, the number of days 
waited for an appointment, and satisfaction with the clinic's ability to meet their dental 
needs. 
The sixth and final identified construct correlates three items concerned with 
appointment scheduling. These items are 14, 15 and 17 on the survey. Item 14 ask 
whether the visit was scheduled. Item 15 inquires about the number of days between 
making the appointment and the visit. Item 17 asks if the respondent was seen on time. 
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1 Appointment Hygienist Military Facility 6 Dental Care Scheduling 
(7.4%, 7.86) delay Care Rank Satisfaction (1.7%, 1.41) 3.4%, 3.77 2.7%, 2.41 1.8%, 1.93 1.9%, 1.57 
1 -0.296 -0.002 0.170 0.002 -0.013 0.223 
2 -0.005 0.008 -0.996 -0.007 0.036 0.077 
3 0.995 0.007 -0.087 -0.001 0.020 0.036 
4 0.995 0.007 -0.087 -0.001 0.021 0.036 
5 0.995 0.007 -0.087 -0.001 0.021 0.037 
6 0.995 0.007 -0.087 -0.001 0.021 0.037 
7 0.995 0.007 -0.086 -0.001 0.022 0.037 
8 0.995 0.007 -0.086 -0.001 0.022 0.037 
9 0.995 0.007 -0.086 -0.001 0.021 0.036 
10 -0.438 -0.010 0.894 0.007 -0.035 -0.082 
11 -0.438 -0.009 0.894 0.007 -0.034 -0.082 
12 0.013 0.073 -0.029 -0.011 0.513 0.010 
13 0.023 0.060 -0.021 0.001 0.753 0.061 
14 0.071 -0.054 -0.053 -0.013 0.020 0.838 
15 0.021 -0.024 -0.072 0.002 -0.112 0.643 
16 0.001 0.042 -0.013 0.004 0.500 -0.152 
17 -0.040 0.679 0.038 0.000 0.068 -0.643 
18 0.016 0.992 -0.009 -0.017 0.122 -0.022 
19 0.016 0.993 -0.008 -0.017 0.120 -0.022 
20 0.016 0.992 -0.009 -0.017 0.124 -0.022 
21 -0.001 0.084 -0.028 -0.022 0.782 0.016 
22 -0.018 0.014 0.007 -0.285 0.007 -0.022 
23 -0.018 0.012 0.008 0.957 -0.008 -0.008 
24 -0.016 0.007 0.004 0.964 -0.018 0.011 
25 -0.102 -0.013 -0.165 0.011 0.123 0.144 
26 0.018 -0.002 -0.051 0.038 0.059 0.081 
27 -0.008 -0.005 0.002 0.014 -0.018 -0.013 
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Figure 1: Scree plot of paper-and-pencil survey data factor Eigen values: 
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Table 7 demonstrates the results of the common factor analysis with Verimax 
rotation performed on the data from the Web-based surveys. In this analysis, five 
underlying constructs were identified with Eigen values larger than the cutoff value of 
1.00. These five constructs account for 17.9% of the variance in the data. The Scree plot 
generated confirms that selecting these constructs is appropriate (Figure 2). The plot here 
also illustrates that no other potential factors approach the cut off Eigen value. 
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The five constructs identified in the W eh-based survey data are identical to those 
identified in the paper-and-pencil survey data with the exception of the construct 
concerned with appointment scheduling, which was not identified in the factor analysis of 
the W eh-based survey data. The five constructs identified included the same items as 
their counterparts in the paper-and-pencil survey data. They also accounted for similar 
proportions of the variance in the data. Moreover, Item 1 also approaches significance 
here in relation to the first construct with a factor loading of -0.288. 
In both survey methods, all the identified constructs are not only statistically 
correlated, they also are meaningfully correlated, enabling us to identify conceptual 
constructs that they examine. This means that it is intuitive for the lay reader to 
understand that the questions within each construct are related. For example, items in the 
first construct are all on care received from the dentist or hygienist. 
There were, however, items that were not present within any of the identified 
constructs. Namely, these are items 22, 25, 26 and 27 which ask the gender, military 
branch, age group of the respondent, and whether the respondent would return to the 
facility for future dental needs, respectively. 
We can conclude from these factor analyses that the two survey methods are, for 
the most part, similar in terms of the underlying constructs that they examine. Performing 
bivariate and multivariate analyses to compare the collected data by survey method are 
therefore valid and appropriate. 
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Dental Care Appointment Hygienist Facility Military 
(7.3% ~ 7.49) delay Care Satisfaction Rank 
4.0%, 4.2J 2.8%, 2.68 2.1%, 1.78 1.7%,1.70 
1 -0.288 0.033 0.153 0.027 0.014 
2 -0.080 0.008 -0.996 -0.033 0.006 
3 0.999 0.004 -0.044 0.012 -0.028 
4 0.999 0.005 -0.044 0.014 -0.028 
5 0.998 0.005 -0.044 0.015 -0.028 
6 0.998 0.005 · -0.044 0.015 -0.028 
7 0.999 0.005 -0.043 0.015 . -0.028 . 
8 0.998 0.005 -0.044 0.016 -0.028 
9 0.999 0.005 -0.044 0.016 -0.028 
10 -0.331 -0.008 0.943 0.032 0.005 
11 -0.331 -0.008 0.943 0.033 0.005 
12 -0.012 0.110 -0.021 0.444 -0.030 
13 0.015 0.093 -0.060 0.857 -0.043 
14 0.001 0.002 -0.003 -0.007 -0.004 
15 0.030 -0.002 -0.051 -0.185 -0.001 
16 -0.018 0.060 -0.019 0.465 -0.016 
17 -0.007 0.990 -0.008 0.135 -0.034 
18 -0.007 0.990 -0.008 0.135 -0.034 
19 -0.008 0.990 -0.007 0.134 -0.034 
20 -0.007 0.990 -0.008 0.137 -0.034 
21 -0.006 0.067 -0.064 0.864 -0.056 
22 0.020 . 0.024 0.007 0.018 -0.140 
23 0.000 0.019 0.037 0.049 0.913 
24 0.002 0.014 0n043 0.032 0.920 
25 -0.131 0.004 -0.140 0.019 -0.026 
26 0.066 0.020 0.002 0.150 0.013 
27 -0.001 0.021 -0.004 0.112 -0.002 
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Figure 2: Scree plot of Web-based survey data factor Eigenvalues: 
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B. Bivariate Analysis: 
Comparing the demographic data collected by survey method (Table 8), Web-
based survey respondents were 1.13 times more likely to be 40-49 years old rather than 
50 years or older. They were also less likely to belong to any of the younger age groups, 
and were least likely to be 18-19 years old with 0.09 times the odds. These associations 
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were statistically significant at the 0.05 significance level. In addition, Web-based survey 
respondents were 1.05 times more likely to be males compared to those answering the 
paper-and pencil survey. Although this association was statistically significant, its 
magnitude, however, is of little practical value. 
Evaluating beneficiary categories, Web-based survey respondents were 0.48 times as 
likely to be retirees and 0.35 times as likely to be family members of active duty 
personnel as opposed to being active duty members. They were, however, 18.6 times 
more likely to be classified as "other" in their beneficiary category. The large magnitude 
of this association in this relatively small number of people in this category, particularly 
in the paper-and-pencil survey group, and wide 95% confidence interval makes this 
finding worthy of exploring in future research. In addition, Web-based survey 
respondents were less likely to belong to the ranks of El-E4 (OR=0.29), E5-E9 
(OR=0.76) or Warrant Officer (OR=0.64), suggesting that Web-based survey respondents 
were more likely to be officers. 
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A e Grou Cate ories 336537 134008 202529 - <0.0001 * 
17 years and under 3957 0.7 1.5 <0.0001 
18-19 years 19325 1.7 8.4 <0.0001 
20-29 years 143750 31.7 50.0 <0.0001 
30-39 years 100156 33.9 27.0 <0.0001 
40-49 years 57556 26.8 10.7 <0.0001 
50 years and above 11793 5.2 2.4 
Gender 336681 134258 202423 
Female 91388 26.6 27.5 
Male 245293 73.4 72.5 <0.0001 
Beneficiary 334236 134258 199978 <0.0001 * Cate ories 
Active Du 313251 96.2 92.0 
Family Member of 16202 2.4 6.5 0.35 <0.0001 Active Du 0.33, 0.36 
Retiree 3741 0.7 1.4 0.48 <0.0001 0.44, 0.51 
Other 1042 0.7 0.04 18.64 <0.0001 (14.71, 23.61 
Military Rank 311942 129183 182759 <0.0001 * Cate ories 
Officer 63557 26.3 16.2 
El-E4 92585 17.8 38.1 0.29 <0.0001 0.28, 0.30 
E5-E9 15649 54.2 44.1 0.76 <0.0001 0.74, 0.77 
Warrant Officer 5151 1.7 1.6 0.64 <0.0001 0.60, 0.67 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
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Regarding service branch categories (Table 9), Web-based survey respondents 
were most likely to belong to the Air Force and less likely to belong to the other service 
branches compared to paper-and-pencil survey respondents. They were only 0.05 and 
0.19 times as likely to be from the Marine Corps and the Navy compared to paper-and-
pencil survey respondents, respectively . All these associations are statistical significant at 
the 0.05 level. These data suggest that facilities providing care to members of the Air 
Force may have implemented the Web-based survey earlier. 
Evaluating main purpose of the dental visit, W eh-based survey respondents were 
2.67 times more likely than paper-and-pencil survey respondents to report coming for 
specialty care. They also were 41 % more likely to report "emergency care", as the main 
visit purpose than the paper-and-pencil survey respondents. These associations were 
statistically significant. 
The bivariate analysis for fiscal years in which the data was collected (Table 10) 
shows that no Web-based survey data was collected in fiscal year 2005, and the majority 
of the data collected in 2007 being through the Web-based survey, which explains why 
Web-based survey respondents were 0.07 times as likely as paper-and-pencil survey 
respondents to answer their survey in fiscal year 2006 rather than fiscal year 2007, and 
the association is statistically significant. 
Similarly, the differences by fiscal quarter are also a function of the number of 
quarters when the data was collected exclusively through the paper-and-pencil survey or 
when the surveys were collected more through the W eh-based method. 
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It is worth noting that the respondents to the Web-based survey were much less 
likely than paper-and-pencil survey respondents to have any missing data (OR=0.15). 
This association was statistically significant at the 0.05 level. 
Cate ories 333771 133336 200435 
Air Force 171441 62.3 44.1 
Army 94612 31.1 26.5 0.83 <0.0001 0.82, 0.85 
Navy 42571 4.9 18.0 0.19 <0.0001 (0.19, 0.20) 
Marine Corps 21838 0.8 10.4 0.05 <0.0001 0.05, 0.06 
Other Service 3309 0.9 1.0 0.62 <0.0001 0.58, 0.67 
Visit Pur ose 324749 129329 195420 <0.0001 * 
Routine Care 234750 61.3 79.6 
Specialty Care 78183 34.9 16.9 2.67 <0.0001 2.63, 2.72 
Emergency Care 11816 3.8 3.5 1.41 <0.0001 1.36, 1.47 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
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Fiscal Year 341812 134259 207553 
2005 114121 0 55.0 
2006 146701 44.9 41.6 <0.0001 
2007 80990 55.1 3.4 
Fiscal uarter 341812 134259 207553 
1 106743 32.9 30.2 
2 99156 22.2 33.4 0.61 <0.0001 0 .. 60, 0.62 
3 74784 25.9 19.3 1.23 <0.0001 1.21, 1.25 
4 61129 19.0 172 1.02 0.11 1.00, 1.04 
Missin data 341812 134259 207553 
No 241350 90.1 58.0 
Yes 100462 9.9 42.0 0.15 <0.0001 0.15, 0.16 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
Evaluating rating scale items measuring overall satisfaction with care received 
and the clinics' ability to address the respondents dental needs (Table 11 ), both items 
show that W eh-based survey respondents are less likely than paper-and-pencil survey 
respondents to report higher levels of satisfaction such as "very satisfied" or "completely 
satisfied". To demonstrate this, Web-based survey respondents were 0.52 times as likely 
as paper-and-pencil survey respondents to report being "completely satisfied" with the 
care received in today's visit. Web-based survey respondents were also 0.43 times as 
likely as paper-and-pencil survey respondents to report being "completely satisfied" with 
the clinic's ability to meet their needs. Therefore, it is not surprising to find that Web-
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based survey respondents were much less likely (OR= 0.39) than paper-and-pencil survey 
respondents to report that they would return to the facility for dental care. 
The differences between respondents to either survey method in choosing the 
middle categories on these satisfaction items like "neither satisfied or dissatisfied" are, 
however, not clear. No common pattern can be seen in the response distributions of these 
two questions. For example, on the item evaluating satisfaction with the care received, 
Web-based survey respondents were 1.12 times more likely than paper-and-pencil survey 
respondents to report being "neither satisfied or dissatisfied". In contrast, W eh-based 
survey respondents were 0. 79 times as likely as paper-and-pencil respondents to report 
being "neither satisfied or dissatisfied" on the item evaluating overall satisfaction with 
the clinic's ability to meet their dental needs, and were more likely to express 
dissatisfaction with this aspect. 
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336551 134259 202292 
2673 1.1 0.6 
Very dissatisfied 2640 1.2 0.5 1.34 <0.0001 (1.21, 1.50 
Somewhat dissatisfied 3337 1.9 0.4 2.65 <0.0001 2.38, 2.95 
Neither satisfied or dissatisfied 4442 1.8 1.0 1.12 0.03 1.01, 1.23 
Somewhat satisfied 15073 6.2 3.4 1.09 0.04 1.00, 1.18 
Very satisfied 97613 30.5 28.0 0.65 <0.0001 (0.60, 0.70 
Completely satisfied 210773 57.4 66.1 0.52 <0.0001 (0.48, 0.56 
Overall satisfaction with clinic's 336064 134258 201806 <0.0001 * 
abili to meet dental needs 
Com letel dissatisfied 2514 1.1 0.5 
Very dissatisfied 2583 1.2 0.5 0.68 
Somewhat dissatisfied 3689 1.9 0.5 <0.0001 
Neither satisfied or dissatisfied 5573 2.3 1.3 <0.0001 
Somewhat satisfied 20544 7.4 5.3 <0.0001 
Very satisfied 109152 29.9 34.2 <0.0001 
Completely satisfied 192009 56.3 56.3 <0.0001 
Would return to this facility for 333650 134258 199392 
care 
No/Don ' t know 17089 7.9 3.2 
Yes 316561 92.1 96.8 0.39 <0.0001 0.38, 0.40 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
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Items evaluating respondents' satisfaction with specific aspects of the care 
received from the dentist or hygienist, as well as the item evaluating the helpfulness of 
the reception staff show a similar pattern (Tables 12-15). In all these items, Web-based 
survey respondents demonstrate lower likelihood of reporting satisfaction compared to 
paper-and-pencil survey respondents, with respondents to the paper-and-pencil survey 
being more likely to rate the care that they received as "Very Good" or "Good" compared 
to respondents to the W eh-based survey. 
Evaluating the breakdown of responses, Web-based survey respondents were 1.05 
times more likely than paper-and-pencil survey respondents to rate dentist courtesy and 
friendliness (Table 12) as "Poor". This association, however, was not statistically 
significant. Web-based survey respondents were 0.69, 0.42 and 0.39 times as likely as 
paper-and-pencil survey respondents to rate dentist courtesy and friendliness as 
"Undecided", "Good" and "Very Good", respectively. 
Similarly, Web-based survey respondents were 0.86 times as likely as paper-and-
pencil respondents to rate dentist attention to what they had to say (Table 12) as "Poor" 
rather than "Very Poor". This association, however, was not statistically significant. 
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Dentist courtesy and 273819 111504 162315 friendliness 
Ve Poor 665 0.4 0.2 
Poor J}43 0.7 0.3 0.61 
Undecided 3335 1.6 0.9 <0.0001 
Good 47657 17.8 17.2 <0.0001 
Very Good 221019 79.6 81.5 <0.0001 
Dentist attention to what you 273708 111504 162204 <0.0001 * had to sa 
807 0.5 0.2 
Poor 1512 0.9 0.3 0.68 
Undecided 5218 2.5 1.5 <0.0001 
Good 53357 20.3 18.9 <0.0001 
Very Good 212814 75.8 79.1 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
In addition, they were also 0.52, 0.33 and 0.29 times as likely as paper-and-pencil 
respondents to rate it as "Undecided", "Good" or "Very Good", respectively. These three 
associations were statistically significant. 
In similar fashion, Web-based survey respondents were 1.09 times more likely 
than paper-and-pencil respondents to rate the thoroughness of dental treatment (Table 
13) as "Poor" rather than "Very Poor". This association, however, was not statistically 
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significant. In addition, they were 0.52, 0.30 and 0.27 times as likely as paper-and-pencil 
survey respondents to rate it as "Undecided", "Good" or "Very Good", respectively. 
These three associations were statistically significant. 
The item rating dentist explanation of procedures (Table 13) shows that Web-
based survey respondents have a stronger tendency to rate it negatively compared to 
paper-and-pencil survey respondents. Here, Web-based survey respondents were 0. 77, 
0.46, 0.34 and 0.32 times as likely as paper-and-pencil respondents to rate it as "Poor", 
"Undecided", "Good" or "Very Good", respectively: All these associations were 
statistically significant. 
The pattern for the item rating the amount of time the dentist spent with the 
respondent (Table 13) is similar to the previous question. Here, Web-based survey 
respondents were 0.84, 0.42, 0.34 and 0.30 times as likely as paper-and-pencil 
respondents to rate it as "Poor", "Undecided", "Good" or "Very Good" rather than "Very 
Poor", respectively. All these associations were also statistically significant. 
Similarly, Web-based survey respondents demonstrated stronger negative 
sentiments compared to paper-and-pencil survey respondents in rating how much the 
dentist helped. Web0based survey respondents were 0.88 times as likely as paper-and-
pencil survey respondents to rate this aspect (Table 14) as "Poor" rather than "Very 
Poor". This association, however, was not statistically significant. In addition, they were 
0.46, 0.27 and 0.22 times as likely to rate how much the dentist helped them as 
"Undecided", "Good" or "Very Good", respectively. These three associations were 
statistically significant. 
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Thoroughness of dental 273525 111504 162021 treatment 
Ve Poor 939 0.2 0.6 
Poor 1548 1.0 0.3 1.09 0.37 0.91, 1.30 
Undecided 5646 2.8 1.5 0.52 <0.0001 0.45, 0.60 
Good 52847 20.3 18.6 0.30 <0.0001 0.26, 0.35 
Very Good 212545 75.2 79.4 0.27 <0.0001 0.23, 0.31 
Dentist explanation of 273319 111504 161815 <0.0001 * 
rocedures 
Ve Poor 1088 0.7 0.2 
Poor 2509 1.4 0.6 0.77 0.0005 0.66, 0.89 
Undecided 8787 3.8 2.8 0.46 <0.0001 0.40 0.52 
Good 59899 22.2 21.7 0.34 <0.0001 0.30, 0.38 
Very Good 201036 71.9 74.7 0.32 <0.0001 0.28, 0.36 
Amount of time dentist spent 273154 111504 161650 <0.0001* 
with 
1033 0.6 0.2 
Poor 2314 1.3 0.5 0.84 0.02 0.71, 0.98 
Undecided 8238 3.5 2.7 0.42 <0 .0001 0.37, 0.48 
Good 69036 26.2 24.7 0.34 <0.0001 0.29, 0.38 
Very Good 192533 68.3 72.0 0.30 <0.0001 0.26, 0.34 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
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Regarding the item rating the overall quality of care received from the dentist 
{Table 14), Web-based survey respondents were not statistically different from paper-
and-pencil survey respondents in rating it as "Poor" rather than "Very Poor". However, 
they were 0.63, 0.33 and 0.25 times as likely as paper-and-pencil survey respondents to 
rate the overall quality of care received from the dentist as "Undecided", "Good" or 
"Very Good", respectively, and these three associations were statistically significant. 
The average satisfaction with care provided by the dentist {Table 14) shows the 
overall pattern in all the previous nine items, and demonstrated the stronger tendency of 
W eh-based survey respondents to rate these items on the negative side of the scale. Here, 
W eh-based survey respondents were not statistically different from paper-and-pencil 
survey respondents in rating them as "Poor" and "Undecided". They were, however, 0.4 
and 0.32 times as likely as paper-and-pencil survey respondents to rate these items as 
"Good" and "Very Good", respectively, and these two associations were statistically 
significant. 
The same negative tendency is also seen in the two items rating satisfaction with 
the care received from the hygienist/prophy tech, where in the first item which evaluates 
hygienist courtesy and friendliness {Table 15), Web-based survey respondents showed no 
statistically significant difference from paper-and-pencil respondents in rating it as 
"Poor" rather than "Very Poor". However, they were 0.55, 0.41 and 0.32 times as likely 
to rate this item as "Undecided", "Good" or "Very Good", and these three associations 
were statistically significant. 
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273179 111504 161675 
Ve Poor 1283 0.2 0.9 
Poor 1703 1.1 0.3 0.12 
Undecided 11071 5.6 3.0 <0.0001 
Good 61635 24.3 21.4 <0.0001 
Very Good 197487 68.2 75.1 <0.0001 
Overall quality of care received 272784 111504 161280 <0.0001 * from dentist 
Ve Poor 1059 0.7 0.2 
Poor 1655 1.1 0.3 1.03 0.0005 0.87, 1.22 
Undecided 5799 3.2 1.4 0.63 <0.0001 0.55, 0.73 
Good 53123 21.6 18.0 0.33 <0.0001 0.29, 0.38 
Very Good 211148 73.4 80.2 0.25 <0.0001 0.22, 0.29 
269721 111504 158217 <0.0001 * 
483 0.3 0.1 
Poor 1223 0.8 0.2 1.06 0.59 0.85, 1.33 
Undecided 5369 3.0 1.3 0.83 0.06 0.68, 1.01 
Good 56883 22.9 19.8 0.40 <0.0001 0.33, 0.49 
Very Good 205763 73.0 78.6 0.32 <0.0001 0.27, 0.39 
*: p-value ofglobal chi-square test testing difference in distribution of variable categories 
between surve methods. 
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An almost identical pattern is seen in the second item, which evaluates the overall 
quality and thoroughness of the care received from the hygienist (Table 15). Here, Web-
based survey respondents showed no statistically significant difference from paper-and-
pencil survey respondents in rating it as "Poor" rather than "Very Poor". However, Web 
survey respondents were 0.52, 0.31 and 0.23 times as likely as paper-and-pencil survey 
respondents to rate the care received from the hygienist as "Undecided", "Good" or 
"Very Good", respectively, and these three associations were statistically significant as 
well. 
The average satisfaction with care provided by the hygienist (Table 15) shows the 
overall pattern in the previous two questions, demonstrating the stronger tendency of 
Web-based survey respondents to rate these items on the negative side of the scale. Here, 
Web-based survey respondents were not statistically different from paper-and-pencil 
survey respondents in rating them as "Poor". They were, however, 0.74, 0.41 and 0.29 
times as likely as paper-and-pencil survey respondents to rate these items as "undecided", 
"Good" and "Very Good", respectively, and these three associations were statistically 
significant. 
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Hygienist courtesy and 176678 80435 96243 friendliness 
Ve Poor 422 0.4 0.1 
Poor 664 0.6 0.2 0.34 
Undecided 1832 1.3 0.8 <0.0001 
Good 24664 15.5 12.7 <0.0001 
Very Good 149096 82.3 86.2 <0.0001 
Overall quality/ thoroughness of 176677 80435 96242 <0.0001* 
care received from h ienist 
Ve Poor 1011 0.2 0.5 
Poor 907 0.9 0.2 0.91 0.43 0.71, 1.16 
Undecided 2604 2.1 1.0 0.52 <0.0001 0.42, 0.64 
Good 26801 17.1 13.6 0.31 <0.0001 0.26, 0.38 
Very Good 145791 79.5 85.1 0.23 <0.0001 0.19 0.28 
176247 80435 95812 <0.0001 * 
319 0.3 0.1 
Poor 529 0.5 0.2 0.26 
Undecided 1853 1.5 0.6 0.03 
Good 22050 14.5 10.9 <0.0001 
Very Good 151496 83.3 88.2 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
77 
Regarding the item rating the helpfulness of the reception staff {Table 16), Web-
based survey respondents demonstrated a weaker negative sentiment. They were 1.29 
times more likely than paper-and-pencil survey respondents to rate it as ''Poor" rather 
than "Very Poor". In contrast, they were 0.57, 0.61 and 0.27 times as likely to rate it as 
"Undecided", "Good" or "Very Good", respectively. 
Web-based survey respondents were more likely (OR= 1.51) than paper-and-
pencil survey respondents to have a scheduled appointment (Table 16). In addition, Web-
. based survey respondents were more likely to report that they had to wait more days 
between scheduling the appointment and the actual visit. They were less likely than 
paper-and-pencil survey respondents to report waiting three days or less, and they were 
more likely to report waiting more than three days. In fact, they were more than twice as 
likely than paper-and-pencil survey respondents to report waiting more than 30 days 
between scheduling the appointment and the actual visit. 
As a consequence of these long waiting periods, it was not surprising to see that 
the item evaluating satisfaction with the number of days waited for an appointment 
(Table 16) shows that Web-based survey respondents had a strong tendency to rate this 
item as "Very poor". Web-based survey respondents were 0.79, 0.66, 0.31 and 0.24times 
as likely as paper and pencil survey respondents to rate the number of days waited as 
"Poor", "Undecided", and "Good" and "Very Good", respectively These associations 
were also statistically significant. 
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Bel fulness of rece tion staff 302253 134258 167995 - <0.0001 * 
Ve Poor 1011 0.5 0.2 
Poor 2368 1.3 0.4 1.29 0.0005 1.09, 1.52 
Undecided 6085 2.6 1.6 0.57 <0.0001 0.49, 0.65 
Good 77153 33.9 18.8 0.61 <0.0001 0.54, 0.70 
Very Good 215636 61.7 79.1 0.27 <0.0001 0.23, 0.30 
Scheduled a ointment 328917 134259 194658 
No 38096 9.2 13.2 
Yes 290821 90.8 86.8 1.51 <0.0001 1.48, 1.54 
Number of days between 
scheduling the appointment and 330684 134259 196425 <0.0001 * 
the actual visit 
Noa ointment 33958 9.2 11.0 
Same day 13241 3.4 4.4 0.91 <0.0001 0.88, 0.95 
One day 19764 4.7 6.8 0.83 <0.0001 0.80, 0.86 
2-3 days 33649 8.0 11.7 0.82 <0.0001 0.80, 0.85 
4-7 days 71517 20.2 22.6 1.07 <0.0001 1.04, 1.10 
8-14 days 75486 23.9 22.1 1.30 <0.0001 1.27, 1.33 
15-21 days 40794 13.8 11.3 1.46 <0.0001 1.42, 1.50 
22-30 days 26681 10.5 6.4 1.97 <0.0001 1.90, 2.03 
More than 30 days 15594 6.4 3.6 2.13 <0.0001 2.05, 2.22 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
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Rating of number of days 
between scheduling the 313048 121943 191105 <0.0001 * 
appointment and the 
actual visit 
Ve Poor 3298 1.8 0.6 
Poor 9138 4.6 1.9 <0.0001 
Undecided 37768 13.7 8.5 <0.0001 
Good 111530 35.4 35.8 <0.0001 
Very Good 151314 40.5 53.3 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods. 
On the day of the appointment, W eh-based survey respondents were less likely 
than paper-and-pencil survey respondents to report being seen by a clinician on the 
scheduled appointment time (OR=0.7). In addition, they were less likely than paper-and-
pencil survey respondents to report that the delay had been explained to them (OR=0.52). 
These associations were also statistically significant (Table 17). 
Web-based survey respondents were more than twice as likely (OR=2.08) as 
paper-and-pencil survey respondents to report waiting more than 16-30 minutes past their 
scheduled appointment time (Table 17). As the waiting time increased, the magnitude of 
the association decreased. Specifically, Web-based surveyrespondents were 2.02, 1.76 
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and 1.62 times more likely than paper-and-pencil survey respondents to report waiting 
31-45, 46-60 and more than 60 minutes past the appointment time, respectively. All these 
associations were statistically significant. 
As a result of these delays past the appointment times, it is not surprising to see 
the more negative ratings reported by Web-based survey respondents for the item 
evaluating satisfaction with the time waited past the appointment time (Table 17). Web-
based survey respondents were 0.80, 0.26, 0.4 and 0.29 times as likely as paper-and-
pencil survey respondents to rate this item as "Poor", "Undecided", "Good" and "Very 
Good", respectively. These associations were also statistically significant. 
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ou seen on time? Were 315008 121943 193065 - -
No 22937 6.0 
Yes 271506 90.3 83.4 <0.0001 
Noa ointment 20565 0 10.7 
Was the de la ex lained? 22565 11400 11165 
No 10265 .53.5 . 37.3 
Yes 12300 46.5 62.7 0.52 0.49, 0.54 
Minutes waited past the 22620 11400 11220 <0.0001 * 
a ointment time 
1-15 minutes 10713 38.9 56.0 Ref 
16-30 minutes 7466 39.0 26.9 2.08 <0.0001 1.96, 2.21 
31-45 minutes 2498 12.9 9.2 2.02 <0.0001 1.85, 2.21 
46-60 minutes 1015 4.9 4.0 1.76 <0.0001 1.54, 2.00 
More than 60 minutes 928 4.3 3.9 1.62 <0.0001 1.42, 1.85 
Rating of time waited 
past the appointment 22593 11400 11193 <0.0001 * 
time 
Ve Poor 1554 9.7 4.1 Ref 
Poor 3981 23.1 12.1 0.80 <0.0001 0.71, 0.91 
Undecided 4788 16.3 26.2 0.26 <0.0001 0.23, 0.30 
Good 9223 40.0 41.7 0.40 <0.0001 0.36, 0.46 
Very Good 3047 11.0 16.0 0.29 <0.0001 0.25, 0.33 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve methods . 
82 
C. Multivariate Analyses: 
Results from performing the first multiple logistic regression model comparing 
W eh-based survey respondents to those of the paper-and-pencil survey in terms of 
respondent demographics, visit purpose, scheduling issues, and overall satisfaction scores 
{Table 18) show findings that differ in some aspects to those from the bivariate analyses. 
This model addresses survey respondents' characteristics rather than their individual 
satisfaction scores. It demonstrates that, after controlling for other predictors in the 
model, respondents to the Web-based survey were less likely than paper-and-pencil 
survey respondents to be males (OR=0.91), younger than 40 years of age (OR= 0.14-
0.65) , and to be family members of active duty members (OR=0.23) or retirees 
(OR=0.21). In addition, Web-based survey respondents were more likely than paper-and-
pencil survey respondents to be active duty members, and they were most likely to be 
officers. Also, W eh-based survey respondents were least likely to be members of the 
Marine Corps (OR=0.07) and most likely to be members of the Air Force compared to 
paper-and-pencil survey respondents. Moreover, Web-based survey respondents were 
more likely than paper-and-pencil survey respondents to report as their main visit purpose 
one of the specialty care categories or "Emergency Care" (OR=2.44 and OR=l.78, 
respectively). Similar to the bivariate findings, Web-based survey respondents were more 
likely to respond in the third or forth fiscal quarters, which is likely to be a function of the 
number of quarters in which they were surveyed. 
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Assessing overall satisfaction shows that respondents to the W eh-based survey 
were less likely than paper-and-pencil survey respondents to report being "Completely 
satisfied" with the care received in the visit. In addition, Web-based survey respondents 
were 5.9 times more likely than paper-and-pencil survey respondents to report being 
"Completely dissatisfied" with the care received in the visit, and they were more than ten 
times more likely to report being "Somewhat dissatisfied" with it (OR= 10.57). 
Evaluating items concerned with appointment scheduling, W eh-based survey 
respondents were 34% to 44% less likely than paper-and-pencil survey respondents to 
report waiting less than 21 days between scheduling an appointment and the actual visit. 
Further, Web-based survey respondents were more likely than paper-and-pencil survey 
respondents to have a scheduled appointment. However, Web-based survey respondents 
were 24% less likely than paper-and-pencil survey respondents to report that they were 
seen on time. 
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Intercept 
Age Group 
Categories 
Gender 
Beneficiary 
Categories 
Military Rank 
Categories 
Service Branch 
Categories 
17 years and under 
18-19 years 
20-29 years 
30-39 years 
40-49 years 
50 years and above 
Female 
Male 
Active Duty 
Family Member of 
Active Duty 
Retiree 
Officer 
El-E4 
E5-E9 
Warrant Officer 
Other Service 
<0.0001 
0.65 0.59 0.71 <0.0001 
0.14 0.13 0.15 <0.0001 
0.32 0.31 0.34 <0.0001 
0.56 0.54 0.59 <0.0001 
1.08 1.03 1.13 0.001 
0.23 0.22 0.25 <0.0001 
0.21 0.19 0.23 <0.0001 
0.67 0.65 0.69 <0.0001 
0.91 0.89 0.93 <0.0001 
0.81 0.76 0.87 <0.0001 
I _ I I 
0.80 0.79 0.82 <0.0001 
0.20 0.20 0.21 <0.0001 
0.07 0.07 0.08 <0.0001 
0.58 0.53 0.62 <0.0001 
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Routine Care 
Visit Purpose Specialty Care 
Emergency care 
1 
2 0.50 0.49 0.51 <0.0001 
Fiscal Quarter 
3 1.24 1.22 1.27 <0.0001 , . 
4 1.09 1.06 1.11 <0.000 1 
Completely 
dissatisfied 
Very dissatisfied 5.90 5.26 6.61 <0.0001 
Somewhat 10.57 9.45 11.83 <0.0001 
Overall satisfaction with dissatisfied 
care received in today's Neither satisfied nor 6.16 5.59 6.80 <0.0001 
visit dissatisfied 
Somewhat satisfied 5.44 5.04 5.88 <0.0001 
Very satisfied 2.94 2.75 3.15 <0.0001 
Completely satisfied 1.91 1.79 2.05 <0.0001 
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∵ ? ?∴∴∴ ????????∴ ? ? ? ? ?∴ 
∴∴ ? ????∴∴　　主点 ? ? ?? ? ??一‾、　漆、 ○　○臆麟輔 
; ? ???? ???
、主文 ????? ?き ? ????
∴ ?: ????????u農工∵- ????
Noappointment ???????v ??????
Sa皿eday　　　　O・63　　0・60　0・67　←0・0001 ????????????
O皿eday　　　　O.56　0.53　0.59　<0.000宣 ????????????
Numberofdays　　2-3days　O.560.540.59<0.0001 ‡諾霊霊謹書　4-7坤　0・630・600・65<0・000宣 ????????????
actualvisit　　　　　　　　　8-14days　　　　O.64　0.61　0.67　<0.0001 ????????????
15輸21days　　　　O.66　0.63　0.69　<0.0001 ????????????
22-30days　　　　O.88　0.84　0.92　<0.000宣 ????????????
Morethan30days　　O.95　　0.911.01　0.08 ????????????
No ?????? ?ﾖ配圏圏 ?????∴音　音 
Wereyouseenon償me?　　　　Yes　　　　　O.76　0.74　0.78　<0.0001 ????????????
NoAppointment　　<0.01<0.Ol>999　　0.63 ????????????
Table 1 9 reports the a4justed odds ratios of reporting a higher rating score for
each of血e eight satisfaction rating questions in血e data by survey me血od. Each ofthese
a句usted odds ratios was produced through a separate multivariate regression analysis
model, thereby demonstrating瓜e e節減t Ofusing the Web based survey on these rating
SCale questions. Each ofthese odds ratios are a句usted for age group, gender, beneficiary
CategOry, military ra血, military service branch, fiscal quarter, main visit purpose, amOunt
Of time waited between appointment scheduling and the actual visit, and whe血er there
WaS a delay past瓜e appointment time.
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On all the satisfaction rating questions in the survey (Table 19), Web-based 
survey respondents were less likely to rate their satisfaction levels higher than paper-and-
pencil survey respondents, controlling for age group, gender, beneficiary category, 
military rank, military service branch, fiscal quarter, main visit purpose, amount of time 
waited between appointment scheduling and the actual visit, and whether there was a 
delay past their appointment time. All the associations in the table are statistically 
significant. Web-based survey respondents showed the least satisfaction with their 
interest in returning to the facility for future treatment compared to paper-and-pencil 
survey respondents (OR=0.32). Web-based survey respondents also showed low 
satisfaction with the helpfulness of the reception staff (OR=0.36). The satisfaction level 
in Web-based survey respondents was closest to that of paper-and-pencil survey 
respondents with the overall satisfaction with the clinic's ability to meet their dental 
needs (OR=0.72), although Web-based survey respondents expressed less satisfaction 
with that aspect. 
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5 0.55 0.53 0.56 <0.0001 
5 0.53 0.51 0.55 <0.0001 
5 0.36 0.35 0.37 <0.0001 
Rating the number of days 
between scheduling the 5 0.52 0.51 0.53 <0.0001 
ointment. and the actual visit 
Rating of time waited past the 5 0.56 0.54 0.60 <0.0001 
ointment time 
Overall satisfaction with care 7 0.53 0.52 0.54 <0.0001 
received in toda 's visit 
Overall satisfaction with clinic's 7 0.72 0.71 0.73 <0.0001 
abili to meet dental needs 
Would return to this facility for 2 0.32 0.31 0.33 <0.0001 Future care 
2. Comparing satisfaction scores by rating scale: 
A. Bivariate Analysis: 
This section examines the crude differences between the older (2000-2004) and 
the newer (2005-2007) versions of the paper-and-pencil DoD Dental Patient Satisfaction 
Survey. The differences in the distributions of responses to survey items are analyzed 
including respondent demographics, items concerned with appointment scheduling and 
delays, and the different five-point and seven-point rating scale items employed in the 
survey. The analyses show that little differences are present between the two survey 
forms in terms of respondent demographics and items concerned with appointment 
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scheduling and delays. They also demonstrate similar responses for the seven-point rating 
scale items, which were not modified. However, items where the rating scale was 
modified showed great differences in response patterns between the two survey forms. 
Comparing demographic data between the two versions of the paper-and-pencil 
survey {Table 20) shows respondents to the new survey tend to be older than 40. All but 
one of the associations between age group categories was statistically significant. In 
addition, respondents to the newer survey had 0.93 times the odds of being male 
compared to those of the old version. Although this association was statistically 
significant, its small magnitude puts its practical significance in question. This 
phenomenon may well be due to the large sample size. 
Similarly, differences in the beneficiary categories of respondents by survey 
yersion were statistically significant. Respondents to the new survey were more likely to 
be family members of active duty members (OR=l.04) and less likely to be retirees 
(OR=0.93) compared to respondents to the old version. However, the magnitude of the 
differences is not large enough to show any practical significance. 
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Age Group 808925 202529 606396 <0.0001 * Cate ories 
17 years and 11934 1.5 1.5 0.87 0.83 0.92 <0.0001 
under 
18-19 ears 72983 8.4 9.2 0.81 0.78 0.84 <0.0001 
20-29 ears 403471 50 .. 0 49.8 0.88 0.85 0.91 <0.0001 
30-39 ears 224387 27.0 28.0 0.85 0.82 0.88 <0.0001 
40A9 ears 78738 10.7 9.4 1.00 0.97 1.04 0.9585 
50 years and' 17412 2.4 2.1 
above 
Gender 805393 202423 602970 
Female 212750 27.5 26.0 
Male 592643 72.5 74.0 
Beneficiary 795471 199904 595567 Cate ories 
Active Du 733140 92.1 92.2 
Family Member of 50498 6.5 6.3 1.04 1.02 1.06 0.0005 Active Du 
Retiree 11833 1.4 1.5 0.93 0.89 0.97 0.0005 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve forms. 
Evaluating the military rank categories of active duty respondents {Table 21 ), 
respondents to the new survey had 0.85 times odds of having a rank of El-E4 compared 
to respondents to the older survey. The odds of having E5-E9 or warrant officer rank 
were statistically but not practically different between the two respondent groups. These 
associations may imply that respondents to the new survey form were less likely than 
respondents to the older fonn to belong to the lowest ranks of the military {El-E4). This 
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may reflect a decrease in the odds of having a dental visit for lower ranked personnel in 
recent years. 
Military service branch categories show a different distribution between the two 
survey forms (Table 21 ). Respondents to the ·new survey were more likely than those of 
the older form to be members of the Air Force. They were also ·25% less likely than 
respondents to the old survey form to be in the Navy or Marine Corps. 
Military Rank 726115 182759 543356 . Cate ories 
Officer 110703 16.2 14.9 
El-E4 293909 38.1 41.3 0.85 0.84 0.86 <0.0001 
E5-E9 310768 44.1 42.4 0.96 0.95 0.98 <0.0001 
Warrant Officer 10735 1.6 1.4 1.05 1.01 1.10 0.03 
Service Branch 797873 200435 597438 <0.0001 * Cate ories 
323837 44.1 39.4 . 
205817 26.5 25.6 0.93 0.91 0.94 <0.0001 
Na 165045 18.0 21.6 0.75 0.74 0.76 <0.0001 
Marine Co s 94699 10.4 12.4 0.75 0.74 0.76 <0.0001 
Other Service 8475 1.0 1.1 0.87 0.83 0.91 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve forms. 
When the main purpose of the dental visit is examined (Table 22), we see that 
respondents to the new survey were 24% more likely than old survey respondents to 
report receiving care from one of the specialty care categories rather than one of the 
routine care categories as their main purpose of the visit. 
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Regarding differences between respondents to the two survey versions by fiscal 
quarter {Table 22), data from the newer version was significantly less likely to be 
collected in the third and fourth quarters. This may be a function of the number of 
quarters in which the data was collected. It may also be caused by data collection through 
the Web-based survey, which largely replaced the paper-and-pencil survey in the third 
quarter of fiscal year 2006. 
Visit Pu ose 779322 195420 583902 - <0.0001 * 
634354 
116471 16.9 14.3 1.24 1.22 1.25 <0.0001 
• ! . I 
28497 3.5 3.7 0.99 0.96 1.02 0.42 
care 
Fiscal 834607 207553 627054 <0.0001 * 
uarter 
1 208176 30.2 23.2 
2 226458 33.4 25.1 1.03 1.01 1.04 <0.0001 
3 194252 19.3 24.6 0.61 0.60 0.61 <0.0001 
4 205721 17.2 27.1 0.49 0.48 0.49 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve forms. 
The seven-point rating scale items that evaluate overall satisfaction with the care 
received and the ability of the facility to meet the respondents' needs were not modified 
betw~en the two survey forms {Table 23). In these two questions, only one meaningful 
statistically significant difference between the two survey versions is apparent. 
Respondents to the new form were 40% more likely than respondents to the older version 
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to report being "somewhat dissatisfied" with the care received. Although some other 
associations between the rating categories in these items and the survey versions show 
differences with statistical significance, no other association is of practical value. 
Because these items were not modified, the differences may be attributed to actual 
changes in satisfaction over the years, and not to the scale used. 
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with care received 806534 202292 604242 
in toda 's visit 
1. Completely 5403 0.6 0.7 dissatisfied 
2. Ve dissatisfied 4179 0.5 0.5 1.11 1.01 1.22 0.03 
3. Somewhat 2824 0.4 0.3 1.40 1.26 1.55 <0.0001 dissatisfied 
4. Neither satisfied 7967 1.0 1.0 1.08 1.00 1.18 0.05 
or dissatisfied 
5. Somewhat 29393 3.4 3.7 0.99 0.92 1.06 0.72 
satisfied 
6. Ve satisfied 232258 28.0 29.1 1.06 0.99 1.13 0.08 
7. Completely 524510 66.1 64.7 1.12 1.05 1.19 0.0004 
satisfied 
Overall satisfaction 
with clinic'i ability 805276 201806 603470 <0 .0001 * 
to meet dental needs 
1. Completely 4194 0.5 0.5 
· dissatisfied 
2. Ve dissatisfied 4575 0.5 0.6 0.91 0.82 1.00 0.06 
3. Somewhat 4152 0.5 0.5 1.13 1.03 1.25 0.01 dissatisfied 
4. Neither satisfied 10270 1.3 1.3 1.05 0.97 1.14 0.23 
or dissatisfied 
5. Somewhat 44344 5.3 5.6 1.01 0.93 1.08 0.88 
satisfied 
6. Ve satisfied 291043 34.2 36.8 0.99 0.92 1.07 0.81 
7. Completely 446698 57.7 54.7 1.12 1.05 1.21 0.0014 
satisfied 
Would return to 793937 199392 594545 this f acilit for care 
No/Don ' t know . 3.2 2.8 
Yes 96.8 97.2 0.87 0.84 0.89 <0.0001 
·• : p-value of global chi-square test testin g difference in distribution of variable categories 
between surve forms. 
When .asked if they would return to the facility for future care, respondents to the 
new survey had 0.87 times the odds of reporting that they will return compared to 
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respondents to the older version (Table 23). The difference niay be attributed to lower 
satisfaction over the years since this. item, also, was not modified between the two 
surveys. 
Five-point rating scale items, as discussed in the methods section, were modified 
in the new version to include a neutral "undecided" category in the middle of the scale, 
changing the scale responses from an unbalanced design {(1) Poor, (2) Fair, (3) Good, (4) 
Very Good, and ( 5) Excellent} in the old form to a balanced design { ( 1) Very Poor, 
(2)Poor, (3) Undecided, (4) Good, and (5) Very good} in the new form. Assessing 
responses to these items rating individual aspects of dentist and hygienist care shows two 
common patterns. For items where satisfaction is generally high (Tables 24, 25), 
changing from an unbalanced scale to a balanced scale moves the odds of using the 
middle categories, especially the neutral category, to decrease substantially and 
consistently. In addition, rating the item in the highest scale category "5" increases 
consistently. This leads satisfaction scores to be higher for these items, possibly 
overestimating satisfaction. For example, for the question about dentist courtesy and 
friendliness (Table 24), respondents to the new survey were 83% less likely than 
respondents to the older form to use the middle category "3". This means that 
respondents to the older version were more likely to use the middle category HGood" than 
respondents to the new version were to use the neutral ''undecided" category. This 
association was statistically significant. In addition, new survey respondents were 11 % 
more likely than those answering the old fonn to choose the highest response category 
. "5". In this item, however, this association was not statistically significant. 
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In contrast to response patterns seen in .the previous tables, items where 
satisfaction decreases (Tables 26, 27) demonstrate increased odds of choosing the middle 
categories, including the neutral category when moving from an unbalanced scale to a 
balanced one. This is seen for the item that rates the time respondents had to wait 
between scheduling an appointment and the actual visit (Table 26). Here, respondents to 
the new version of the survey (balanced scale) were 2.71 and 2.92 times more likely than 
respondents to the older version (unbalanced scale) to rate the time they had to wait as 
"4" and "5", respectively, thereby leading the satisfaction score for this item to increase. 
The other example is the question which rates the time waited past the appointment time 
(Table 27). Here, respondents to the new version of the survey were substantially more 
likely to rate this item high, leading the satisfaction score for this item to increase in a 
similar way as the previous satisfaction rating scale item. Also, respondents to the new 
version were more than twice as likely as respondents to the old survey to choose the 
middle category "3 ", showing the increased likelihood that respondents to the new 
version would choose the neutral category "Undecided" compared to the likelihood of 
respondents to the older version to choose the middle category "Good". In addition, 
respondents to the new survey form were more than four times more likely than 
respondents to the old form to choose the highest category "5" for this item. 
Items regarding appointment scheduling and delays past the appointment time 
(Tables 26, 27) show statistically significant differences between the two versions of the 
survey. Respondents to the new survey were 1.17 t~mes more likely to than respondents 
to the older form to report having a scheduled · appointment. In addition, they were 1.17 
times more likely to report getting an appointment on the same day~ and between 1.13 
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and 1.32 times more likely to report having to wait for an appointment for one or more 
days. They were also 1.11 times more likely to report being seen on time. 
In the subset of the data that reported not being seen at the appointment time, no 
statistically significant differences were found between respondents to the old form and 
respondents to the new form on whether the delay was explained, or the time waited past 
the scheduled appointment time. This similarity supports our finding that the differences 
in rating scale items are due to changes in the scales and not due to the waiting time 
itself. 
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782718 194658 588060 
667540 86.8 84.8 
Yes 115178 13.2 15.2 1.17 1.16 1.19 <0.0001 
Number .of 
days between 
scheduling the 789561 196425 593136 <0.0001 * 
appointment 
and the actual 
visit 
99396 11.0 13.1 
35547 4.4 4.5 1.17 1.13 1.20 <0.0001 
56210 6.8 7.2 1.13 1.10 1.16 <0.000 1 
92659 11.7 11.8 1.18 1.16 1.21 <0.0001 
174115 22.6 21.9 1.23 l.21 1.26 <0.0001 
169997 22.1 21.4 1.23 1.21 1.26 <0.0001 
86914 11.3 10.9 1.24 1.21 1.27 <0.0001 
46744 6.4 5.8 1.32 1.29 1.36 <0.0001 
More than 30 27979 3.6 3.5 1.21 1.17 1.25 <0.0001 da s 
Rating of 
number of_ days 
· between 
scheduling the 759664 191105 568559 <0.0001 * 
appointment 
and the actual 
visit 
1 8593 0.6 1.3 
2 36125 1.9 5.7 0.75 0.69 0.80 <0.0001 
3 132159 8.5 20.4 0.96 0.90 1.02 0.19 
4 241468 35.8 30.5 2.71 2.54 2.89 <0.0001 
5 341319 53.3 42.l 2.92 2.74 3.11 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 
between surve forms. 
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Were you seen 775329 193065 582264 
on time? 
No 49003 6.0 6.4 
Yes 633129 · 83.4 81.1 1.11 1.08 1.13 <0.0001 
Noa ointment 93197 10.7 12.5 0.92 0.90 0.94 <0.0001 
Was the delay 47227 11165 36062 
ex lained? 
No 17873 37.3 38.0 
Yes 29354 62.7 62.0 
Minutes waited 
past the 47437 11220 36217 <0.0001 * 
appointment 
time 
1-15 minutes 26298 56.0 55.3 
16-30 minutes 12907 26.9 27.3 0.98 0.93 1.02 0.31 
31-45 minutes 4672 9.2 10.1 0.90 0.84 0.97 0.01 
46-60 minutes 1875 4.0 3.9 1.02 0.91 1.13 0.79 
More than 60 1685 3.9 3.5 1.10 0.99 1.23 0.09 
minutes 
Rating of time 
waited past the 47434 11193 36241 <0.0001 * 
appointment 
time 
1 4455 4.1 · 11.0 
2 10911 12.1 26.4 1.25 1.11 1.40 0.0001 
3 14152 26.2 31.0 2.31 2.08 2.56 <0.0001 
4 12397 41.7 21.3 5.33 4.81 5.91 <0.0001 
5 5519 16.0 10.3 4.25 3.80 4.76 <0.0001 
*: p-value of global chi-square test testing difference in distribution of variable categories 1 
between surve forms. 
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B. Multivariate Analyses: 
Ordinal multiple logistic regression models predicting the odds of increasing 
rating score of the different satisfaction items within the survey were performed. _The 
model presented in Table 28 predicts satisfaction with care provided by the dentist. 
Within this model, respondents to the new survey form (from 2005 to 2007) were 
68% more likely than respondents to the old form to report higher satisfaction with care 
provided by dentist, adjusting for age group, gender, beneficiary category, military rank, 
military service branch, fiscal quarter, main visit purpose, amount of time waited between 
appointment scheduling and the actual visit, and whether there was a delay past their 
appointment time {Table 28). This implies that, with other factors held constant, the 
change in the questions' rating scale resulted in respondents reporting higher levels of 
satisfaction in the five-point rating scale evaluating specific aspects of care received from 
the dentist. 
The other variables included in the model, including age group, gender, 
beneficiary category, military rank, military service branch, fiscal quarter, main visit 
purpose, amount of time waited between appointment scheduling and the actual visit, and 
whether there was a delay past their appointment time all were statistically significant 
predictors of satisfaction with care provided by the dentist. However, only a few 
predictors show practical significance. 
Individuals who were younger than 40 years of age were 31 % - 48% less likely to 
· report high satisfaction (OR between 0.52 and 0.69). In addition, respondents who 
belonged to the Air Force were more likely than other service branches to report high 
satisfaction. Moreover, respondents who reported being seen on time, and those who had 
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no appointment were 93% and 37% more likely than those who were not seen on time to 
report higher satisfaction with the care they received from the dentist, adjusting for other 
predictors in the model. 
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Intercept 5 
Intercept 4 
Intercept 3 
Intercept 2 
Survey Form 
Age Group 
Categories 
Gender 
Fiscal Quarter 
Beneficiary 
Category 
Old (2000-2004) 
New (2005-2007) 
17 years and under 
18-19 years 
20-29 years 
30-39 years 
40-49 years 
50 years and above 
Female 
Male 
1 
2 
3 
4 
Active duty 
Family member of active 
du 
Retiree 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
1.68 1.66 1.70 <0.0001 
0.69 0.64 0.73 <0.0001 
0.52 0.49 0.54 <0.0001 
0.57 0.54 0.59 <0.0001 
0.69 0.66 0.72 <0.0001 
0.97 0.92 1.02 0.19 
1.00 0.98 1.01 0.63 
1.00 0.99 1.02 0.80 
0.97 0.95 0.98 <0.0001 
· I I I 
1.05 1.01 1.10 0.03 
1.03 0.97 1.11 0.34 
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Military Rank Categories 
Service Branch Categories 
Visit Purpose 
Number of days between 
scheduling the appointment 
and the actual visit 
Were you seen on time? 
El-E4 1.12 1.08 1.17 <0.0001 
E5 -E9 1.10 1.06 1.14 <0.0001 
Warrant officer . 0.90 0.85 0.96 0.001 
Officer 1.05 1.01 1.10 0.01 
Air Force 
Army 0.73 0.72 0.74 <0.0001 
Navy Q.76 0.74 0.77 <0.0001 
Marine Corpse 0.69 0.68 0. 70 <0.0001 
Other 0.84 ·0.80 0.89 <0.0001 
Routine Care I I I -
Specialty Care 1.23 1.21 1.25 <0.0001 
Emergency care 0.93 0.90 0.95 <0.0001 
No appointment I I I -
Same day 1.06 1.02 1.09 0.001 
One day 1 . 15 1.11 1.19 <0.0001 
2-3 days 1.04 1.01 1.07 0.02 
4-7 days 1.03 1.00 1.06 0.04 
8-14 days 0.98 0.96 1.01 0.18 
15-21 days 0.97 0.94 1.00 0.03 
22-30 days 0.96 0.93 0.99 0.02 
More than 30 days 0.92 0.88 0.95 <0.0001 
No 
Yes 1.93 1.89 1.96 <0.0001 
No appointment 1.37 · 1.34 1.41 <0.0001 
106 
Table 29 demonstrates the adjusted odds ratios of reporting a higher satisfaction 
rating score for each of the patient satisfaction rating items in the survey. This includes 
the two seven-point rating scale items evaluating patient satisfaction with the care 
received during the visit and with the clinic's ability to meet their needs. It also includes 
the dichotomous items asking whether the respondent would return to the facility for 
future care. These three items were not modified between the two survey forms. The table 
also includes the satisfaction with care provided by the dentist, as well as the items 
concerned with hygienist courtesy and friendliness, time waited between appointment 
scheduling an the actual visit and the time waited past the appointment time. The rating 
scales for these four items were modified between the two survey forms. The results 
reported are from ordinal multiple logistic regression models and are adjusted for age 
group, gender, beneficiary category, military rank, military service branch, fiscal quarter, 
main visit purpose, amount of time waited between appointment scheduling and the 
actual visit, and whether there was a delay past their appointment time. 
The Table demonstrates that the two seven-point rating scale items that were not 
modified showed a small ( 4-10%) increase in the odds of reporting a higher rating score 
in those who answered the new survey compared to those who answered the old survey 
adjusting for age group, gender, beneficiary category, military rank, military service 
branch, fiscal quarter, main visit purpose, amount of time waited between appointment 
scheduling and the actual visit, and whether there was a delay past their appointment 
time. For the dichotomous item inquiring whether the respondent would return to the 
facility for future care, respondents to the new survey .were 16% less likely than those 
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who answered the old survey form to report that the would return to the facility for future 
care. 
In contrast, items that were modified showed statistically significant higher odds 
of reporting higher rating scores for those who answered the new survey compared to 
those who answered the old survey adjusting for age group, gender, beneficiary category, 
military rank, military service branch, fiscal quarter, main visit purpose, amount of time 
waited between appointment scheduling and the actual visit, and whether there was a 
delay past their appointment time. This suggests that the increased satisfaction may be 
caused by changing the scale rather than by higher real satisfaction levels over the years. 
Evaluating the specific items that were modified between the two forms, 
respondents to the new survey form were 68% more likely than respondents to the new 
form to report higher satisfaction with care provided by the dentist, adjusting for age 
group, gender, beneficiary category, military rank, military service branch, fiscal quarter, 
main visit purpose, amount of time waited between appointment scheduling and the 
actual visit, and whether there was a delay past their appointment time. Also, respondents 
to the new survey form were 71 % more likely to rate hygienist courtesy and friendliness 
higher compared to respondents to the old survey form, adjusting for the same 
confounders listed above. Also, respondents to the new survey form were more than 
twice as likely as respondents to the older survey form to rate the number of days 
between scheduling the appointment and the actual visit higher, adjusting for the same 
variables. Moreover, adjusting for the same variables as the previous models, except for 
whether they were seen on their scheduled appointment time, respondents to the new 
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survey form were 2. 7 times more likely to rate the number of days waited past the 
appointment time higher. All these associations were statistically significant. 
The three items that were not modified between the two forms demonstrate a 
contrasting picture from those that were modified. Their associations, although 
statistically significant, demonstrate a much smaller magnitude compared to that seen in 
the modified items. Specifically, respondents to the new survey form were only 4% more 
likely than respondents to the older survey form to report a higher level of satisfaction 
with the overall care received, adjusting for age group, gender, beneficiary category, 
military rank, military service branch, fiscal q~arter, main visit purpose, amount of time 
waited between appointment scheduling and the actual visit, and whether there Was a 
delay past their appointment time. Also, respondents to the new survey form were only 
10% more likely than respondents to the older survey form to report a higher level of 
satisfaction with the clinic's ability to meet their needs, adjusting for the same variables. 
In addition , respondents to the new survey form were 16% less likely than respondents to 
the older survey form to report that they would return to the facility for future dental care, 
adjusting for the same variables as the previous models. All these associations were 
statistically significant. 
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Average satisfaction with care 5 1.68 1.66 1.70 <0.0001 • * rovided b the dentist 
Hygienist courtesy and friendliness * 5 1.71 1.67 1.75 <0.0001 
Rating the number of days between 
scheduling the appointment and the 5 2.12 2.10 2.14 <0.0001 
actual visit* 
Rating of time waited past the 5 2.69 2.58 2.79 <0.0001 • * a ointment time 
Overall satisfaction with care 7 1.04 1.03 1.05 <0.0001 ** received in toda 's visit 
Overall satisfaction with clinic's 7 1.10 1.09 1.11 <0.0001 ** abili to meet dental needs 
Would return to this facility for 2 0.84 0.81 0.86 <0.0001 ** Future care 
*: Modified in the new (2005-2007) survey form. 
* *: Not modified in the new 2005-2007 surve form. 
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Discussion 
This study confirms previous findings from other fields of research comparing the 
psychometric properties of W eh-based surveys to those of paper-and-pencil survey. In 
this study, the Web-based DoD dental patient satisfaction survey demonstrated similar, 
but not identical, psychometric properties to those of the paper-and-pencil version of the 
same survey. The five constructs that were identified in both methods were identical. 
This finding is in agreement with previous research by Riva (28) and Vallejo(29). 
When comparing the two survey methodologies in terms of respondents' 
characteristics, this study demonstrated that Web-based survey respondents were more 
likely to be older, females, and active duty members of the Armed Forces. They were 
also more likely to be officers and members of the Air Force. These findings were 
statistically significant. 
In terms of gender, our findings confirm findings from studies by McCabe ( 6) and 
Link and Mokdad (24), who found Web survey respondents more likely to be female. 
However, our findings are also in contrast with most research in this area, which shows 
that Web survey respondents are more likely to be male (6, 8, 13, 23), particularly given 
the higher proportion of respondents in our study who were males. Our findings are 
adjusted for other variables in a multivariate model, which had not been done in previous 
studies. To support our result on the gender ofrespondents to the Web-based survey, 
.comparing on the bivariate level showed that males were more likely than females to 
respond to Web-based surveys. However, the multivariate analysis results suggest that 
confounding influenced the bivariate results. In addition, females in the military may be 
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more likely to be assigned to administrative duties and therefore have more access to 
computers and the Internet. 
Findings in this study are also in contrast with most previous studies in terms of 
respondent age. In this study W eh-based survey respondents were more likely to be 40 
years old or older compared to paper-and-pencil survey respondents. Previous studies 
mostly associated answering Web surveys with younger age (10, 13-15, 19, 20, 22). One 
explanation to this finding is that older respondents are more likely to be officers, and 
that the association is most likely a reflection of the effect of higher education levels. 
However, the results in our study are adjusted for military rank, making this explanation 
unlikely. A more likely explanation is that older members of the military may have more 
office and administrative assignments and therefore higher access to computers and to the 
Internet compared to younger military members who may have less Internet access when 
on active duty assignments. 
In this study, web survey respondents were more likely than paper-and-pencil 
survey respondents to be officers. In contrast to other military ranks, Officers are required 
to have college degrees and are therefore the group with the highest levels of education. 
This confirms findings from previous studies that assessed the education levels of Web 
survey respondents and found that higher education levels increased the likelihood of 
answering Web surveys (8, 14, 15, 17, 20, 22, 23, 26). In addition to their higher 
utilization of the Internet, individuals with higher education levels may also give higher 
value to their own input and be more motivated to answer surveys. This may explain their 
increased likelihood to respond to Web-based surveys. 
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A major finding of our study is the greater ability of the Web-based survey in 
yielding complete data. The W eh-based survey was 85% less likely to yield missing data 
compared to the paper-and-pencil survey. This finding is in agreement with most studies 
in the field (5, 6, 20, 22, 26). 
Regarding patient satisfaction variables, this study demonstrates that Web-based 
survey respondents were 28% to 64% less likely to rate their satisfaction levels higher 
than paper-and-pencil survey respondents, controlling for age group, gender, beneficiary 
category, military rank, military service branch, fiscal quarter, main visit purpose, amount 
of time waited between appointment scheduling and the actual visit, and whether there 
was a delay past their appointment time. Previous studies by Harewood ( 18, 19) and 
Rodriguez (20) failed to reach differences in satisfaction levels by survey method. This 
may be explained by the small sample size of the previous studies by Harewood, who 
only had 63 respondents in one study (18) and 178 respondents in the other (19). In 
addition, the low response in the Rodriguez study, which was as low as 18% for the Web 
survey group (20), may be due to self-selection out of the less satisfied potential 
respondents, who chose not to answer the survey. However, this explanation cannot be 
substantiated. Another possible explanation is the differing setting in which the two 
survey methods were conducted in our study. Since the paper-and-pencil surveys were 
given at the treatment facilities after the treatment was rendered, this may have 
introduced a social desirability bias into the data collected through the paper-and-pencil 
survey, leading its respondents to report higher satisfaction levels in order to please the 
clinic personnel. 
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· This study also assessed the differences in satisfaction scores due to changing the 
rating scale used from an unbalanced five-point Likert scale with three response options 
on the favorable side of the scale and two on the unfavorable side, to a balanced five-
point scale with two response options on either side and a neutral response option. In our 
bivariate analyses, all modified items showed statistically significantly different 
distributions of responses compared to their corresponding items on the previous version 
of the survey. On each item it was used, the neutral option was chosen only 0.8 to 3% of 
the time, shifting responses towards higher satisfaction. For the two items that were not 
modified, the neutral response option was chosen in exactly the same proportion between 
the two survey forms. This suggests that any changes observed in satisfaction levels were 
in fact due to the change in the rating scale, and not due to a change in actual satisfaction. 
The multivariate analyses confirmed this shift, with respondents to the new scale 
having 1.68 to 2.69 times the odds of rating their satisfaction higher than respondents to 
the older scale questions, adjusting for other variables. For the questions that were not 
modified, respondents to the new form were only 1.04 to 1.1 times more likely to report 
higher levels of satisfaction compared to the older form. This indicates that changing the 
rating scale leads to overestimating patient satisfaction scores. 
Previous studies show that dental patient satisfaction scores are skewed towards 
higher satisfaction (37-39, 42-44). This is also evident in this study. In this case, having 
the ability to discriminate between levels of satisfaction using more response options is 
desirable (31 ). We found that having fewer response options on the favorable side of the 
scale decreased its ability to discriminate between levels of satisfaction. In addition, the 
tendency towards higher satisfaction in our survey data makes including a neutral 
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response option not useful, since respondents are not undecided about their satisfaction 
with the care received (30, 33). Our findings suggest that the older five-point scale that 
was used in the survey from fiscal year 2000 to fiscal year 2004 was a more valid 
satisfaction scale for assessing dental patient satisfaction in the military. 
This study has several points of strength. It is the first study in the dental field 
comparing Web surveys to traditional paper-and-pencil surveys in terms of psychometric 
properties, characteristics of respondents, and the effect of using Web-based surveys on 
the frequency of missing data and study outcomes recorded. It is also the first study in the 
dental field to assess the differences in patient satisfaction data that are caused by 
modifying the rating scales used to collect them. 
Another advantage of our study is its large sample size of 968,866 respondents, 
which eliminates any concerns about its statistical power and its ability to detect statically 
significant associations of relatively small magnitude. In addition, the data was collected 
over a long period of time, allowing for assessments of trends over time. 
A major strength in this study over previous studies is the employment of 
multivariate analyses to assess the associations of the different independent variables 
included in the study with dental satisfaction. This allowed for adjusting for confounders 
and increased the internal validity of this study's findings. In addition, considering the 
satisfaction rating scale data as a categorical variable using ordinal logistic regression 
models rather than considering the data as continuous by calculating mean scores to be 
used in linear regression models is more valid. This allowed for more appropriate 
discrimination between satisfaction levels instead of considering them as points on a 
continuum. The large sample size in .this study allowed forthese analyses to be possible. 
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Most respondents to the surveys in this study were active duty members of the 
military. This may limit our ability to generalize our results to respondents from the 
general population. However, due to the large sample size in this study, what appears to 
be a small proportion of respondents who are family members actually represents a large 
number ofrecords (n=53,670). This segment of our sample is more representative of the 
general population and, in effect, allows for our findings to be more applicable to the 
surveys performed on samples from the general population. 
There are several limitations to this study. The response rates are not available, 
· and no information on non-respondents is available. Therefore, we cannot tell how 
representative the sample is of the military -dental patient population, or how different 
non-respondents are from respondents. Also, the cost-effectiveness of the two survey 
methods cannot be determined or compared without response rates. 
In 2004, the DoD reported the distribution of the military service members 
between the different service branches. They reported that 35% of service members 
belonged to the Army, 27% to the Air Force, 26% were in the Navy and 12% belonged to 
the Marine Corps(44). In our study, the distribution was 26.6% Army, 43.7% Air Force, 
18.4% Navy and 10.3% Marine Corps. This over.,represents the Air Force and under-
represents the Army and the Navy. It is unclear whether this finding is due to differences 
in access to dental care, sampling procedures or response rates. When comparing by 
survey method, the overall study service branch distribution reflected the service branch 
distribution for the paper-and-pencil survey respondents. In contrast, Web-based survey 
respondents were over-represented by the Anny and Air Force at 31.1 % and 62.3%, 
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respectively. Also the Navy and Marine Corps were even less represented in the W eh-
based survey data at 4.9% and 0.8%, respectively. 
Additionally, this study assumes that every record represents an independent 
observation. Because the survey was conducted anonymously, and no unique identifiers 
were attached to respondents, there is no way to verify that no respondents answered the 
survey more than once over the years. Therefore, the assumption of independent samples 
is not met in this study. 
Another limitation of this study is that the data collection using the two different 
rating scales was not done concurrently and by the same individuals. This makes 
confirming that the change in the satisfaction scores is exclusively a result of changing 
the rating scale difficult, since some element of the change may be due to change in 
actual satisfaction over the years. This forced us to compare the changes in satisfaction 
scores with those items in which the scale was not modified. The change in the 
unmodified questions was small enough for us to conclude that the increase in actual 
satisfaction over the years was not practically significant, and that changing the rating 
scale caused most of the increase in satisfaction levels. 
Further, because this is a secondary analysis, we had to depend on the available 
data. Data on some potential confounders were not collected such as educational levels, 
access to the Internet, amount of time spent on the Internet, and preference on which 
survey form they preferred. 
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Recommendations and future directim1s: 
We recommend replicating this study in a mainstream dental patient sample, 
which would be generalizable to the dental patient population. Access to and utilization 
of the Internet may be different in the general population compared to our study sample. 
Also, conducting this study in a sample of patients from the general population allows for 
analyzing potential confounders that are not present in our study, such as the freedom to 
choose the dental provider. In addition, the study should be conducted in a way that 
would limit some of the potential biases encountered in this study such as social 
desirability bias. This can be done by mailing the paper-and-pencil survey rather than 
handing it out after the dental visit, which will make the conditions of administering the 
survey similar for the two groups except for the survey method, eliminating the potential 
bias. In addition, response rates should be recorded, and information on non-responders 
should be collected. This will enable the investigator to assess the representativeness of 
the collected data of the sampled population, and to compare the cost-effectiveness of the 
survey methods. Further, safeguards should be used to prevent respondents from 
answering a survey more than once to avoid the 'ballot-stuffing' phenomenon, therefore 
assuring that the recorded observations are independent. Moreover, future studies 
comparing rating scales should be perf onned concurrently using a cross-over study 
design. 
With regards to practical implementation of dental patient satisfaction surveys, we 
recommend that rating scales include long arms on the favorable side in order to assess 
levels of satisfact ion rather than assess satisfaction versus dissatisfaction. Since patients 
are expected to have some sort of opinion about their satisfaction with dental treatment, 
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we also recommend that the use of the neutral option -be ·omitted, or limited to questions 
where a relatively large proportion of patients are expected to be undecided. 
Future implementation of W eh-based surveys should be carefully assessed. Pilot 
testing should be performed prior to full implementation of these surveys to insure 
acceptable response rates, quality of data, and representativeness of the data to the 
sampled population. 
Conclusions: 
This study demonstrates that the Web-based DoD Dental Patient Satisfaction 
survey has similar psychometric properties to those of the paper-and-pencil version. 
However, the Web-based survey yielded a -sample of patients that is different in its 
demographics from that yielded by the paper-and-pencil survey. Also, respondents to the 
Web-based survey were less likely to indicate higher levels of satisfaction with dental 
treatment compared to those who answered the paper-and-pencil survey. 
We also conclude that changing the rating scale in this dental satisfaction survey 
from an unbalanced five-point scale to a balanced five-point scale caused an 
overestimation of dental patient satisfaction scores. 
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Appendix A: Paper-and-pencil DoD Dental Patient Satisfaction Survey (2000-2004) 
- -DoD Dental Patient Satisfaction Survey 
\,I ,11 . = r•1 t i! 0'1 \ " -
Correct Mark : • - - -
Incorrect 1''1.trks: • .L. J< /\'A 
DD-HA (AR) 2040 
Exp: 10/28/04 
This survey asb yo11 about TODAY'S de11tal visit. />/ease t111.nver t1ll questions 1111/ess directed otherwise. THANK YOU 
FOR YOUR TIME! 
l. What was the MAIN purpo se of TODAY'S visit'? (Choose Only One) 
.1 0 Exam Only " C Oral Surgery 
2 C Cleaning Only 7 = Endodontics (root canal) 
J O Exam and Cleaning 8 C Periodontics (gums) 
'I C Emergency Care 'i = Prosthodontics (crnwns/bridges) 
5 = General Dentistry (fillings) ,If = Orthodontics (braces) 
2. Who did you see during THIS visit? (Choo.'le Only One) 
1 - Denti:t Only 2 0 Hygienist/Prophy Tech. Only 3 0 Both Dentii;;t and Hygienist/Prophy Tech. 
Tlii11ki11g about TODA Y'S tle11/t1/ vi.,;it, plet1se rate the service.'i you recefre,I. 
Satisfaction With Your Dentist '""•- 1 11irv, 0n 1:, ,,,.,,, IHJH 0en11,o 
3. Friendlines8 and courtesy of the dentist 
4. Attention given to what you hacl lo say 
5. Thoroughness of treatment and/or exam you received 
6. Explanation of dental procedures 
7. Amount of time you had with the dentist during your visit 
8. How much you were helped by the care you received from the de~ti, t 
9. Overall quality of care and services you received from dentist 
Satisfaction With Your Hygienist!PrQphy Technician <An•wr 10 '""' 12 0n1, '''°" 
aai. o H:,61nlal/Proplty Teel&.) 
10. Friendliness and courtesy of the hygienist/prophy tech. 
11. Thoroughness of the treatment you received 
12. Overall quality of care received from the hyb-rienist/prophy tech. 
:L 2. :) '1 5 
13. All things considered, how satisfied are you with the dental care you rcceivt.'CI during TODAY'S visit? 
Completely 
Dissatisfied 
.1c 
Very 
Dissat isfied 
2 :::J 
Somewhat 
Dissatis fied 
3 = 
Neither Satisfied 
nor Dissati lied 
'l o 
14. Did you have a scheduled appointment for TODAY'S visit? 
1 :::::: Ye,, 
p c No 
Somewhat 
Sati lied 
.S o 
Very 
Satisfied 
' = 
Completely 
Satisfied 
7o 
Plcusc Continue on Other Side l " 
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Appendix A (cont.): Paper-and-pencil DoD Dental Patient Satisfaction Survey 
(2000-2004) 
15. How many days were ther e between the day your appointment wa. ma de and TODAY'S visit? 
t O No A ppointm en t; Walked In 'I O 2-3 Day s 7 0 15-21 Days 
2. 0 Sam e Da y 5 0 4-7 Da ys 8 0 22-30 Days 
3 0 1 Da y , 0 8-14 Da ys 'I O More Th an 30 Days 
16. How do you ra te the number of DAYS you wai te d for your appointment? 
Poor Fair Good Very Good 
:1. 0 2. 0 J 1 0 
Excellent 
5 
17. Were you seen at your scheduled appoin tment time? 
I O No mo to Ques tion 18) .1. Ye illQJ.Q..0 uest ion 21) 2 0 No Appointment; Wa lke d In CGO to Question 21} 
18. Did anyon , explain t he rea ·on for th delay? 
.1. 0 Yes ,' o No 
19. How man · minute s did you wait past. our ·chedul d appointment time? 
:J. 0 1-15 minute s 3 0 31-45 minute· S O More than 60 m inutes 
1. 0 16-30 minute '-/ 0 46-60 minute 
20. How do you rat e th e numb r of MI UTE you wait ed past your appo!nt ment tim e? 
Poor Fair Good Very Good Exce llent 
t o z o .Jo 'l o s o 
21. All thing s co1r idercd , how al i fi ,c1 a re .vou with the clinic' abi lity to tak e ca re of your dental needs? 
Complete ly 
Di atisfi ecl 
1 □ 
Very 
Di sat is fied 
2 o 
22. Arc you falc or Fema l '? 
1 0 Mal 
23. What type of benefici a ry are you? 
om ewhat 
Di at i.·fi d 
..3 
fl□ F ma le 
Neith er Satisfied 
nor Dissat is fied 
'l o 
..1. 0 Active duty Z. 0 Family member of active du ty 
24. If active dut y, wh at is your curr ent rank? 
J. 0 E-1 to E-4 .1 0 Wa1Tant Oflicer 
Z O E-5 to E-9 i O Officer 
25. What i your (or your sponsor's) current militarv serv ice? 
:I. 0 Arm y 3 0 Ma 1; ne Corp 
1. 0 Navy '/ 0 Air Force 
26. How old are you? 
Som what 
Sat isfied 
-5 
J O Retiree 
Ot h er 
,5 0 40-49 yrs 
Very 
Sat isfie d 
6 CJ 
..t O 17 vrs and und er 
Z O 18-~19 yrs 
3 0 20-29 yrs 
'{ 0 30-39 yrs ~ 50 yrs a nd ab ove 
27. lf you had a choice, \\ould you return to thi den tal facility for your denta l care needs? 
:1.. 0 Yes //' 0 No 2 0 Don't Know 
Do Not Write Below Thi s Line. Clinic Staff Will Ente r Clinic ID Numb er in BoJ.· Below. 
II 
1 -~ I 1 1 ,+-ri 
2 2 :> 2 2 2 
3 3 
•l 4 4 4 
5 5 5 5 5 
6 6 6 6 6 6 
7 7 7 7 7 7 
Com pletely 
Satis fied 
7o 
8 8 B 8 I tJ 8 8 FORM O F 3330-TSC 9 9 9 9 9 9 
-
0 0 0 Q. 0 
", • 111 91 
Retur n surw y lo : Tr i-Sl·nkc <.:enter for 0m l 1-k.illh Stud ies, Hld1,:. 141, Rm . 221, 890 1 Wiscons in Aw ., Hclhcsda , l\lD , 208 14-9984 
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Appendix B: Paper-and-pencil DoD Dental Patient ~atisfaction Survey (2005-2007) 
DoD Dental Patient Satisfaction Survey 
I ,~ , o l l' I 'I 11· 0" , - • 1 
Correct Mark: 
Incorrect Marks: • './ )( N,I,., 
DD·HA (AR) 2040 
Exp: 09/30/07 
This s11rvey asks yo11 about TOOA Y'S de11tal ••isit. Please a11swer all questio11s 1111/ess directed otherwise. THANK YOU 
FOR YOUR TIME! 
1. What was the MAIN purpose of TODAY'S visit? (Ch<>ose Only One) 
:l O Exam Only ' 0 Oral Surgery 
Z. 0 Cleaning Only 1 G Endodontics (root canal) 
3 :J Exam and Cleaning 8 C Periodontics (gums) 
V C Emergency Care 9 C Prosthodontic · (crowns/bridges) 
5 = General Dentistry (fillings) ~ C Orthodontics (braces 
2. Who did you see dmin g TIII.S visit? (Choose O,il y One) 
.1 = Dentist Only 2 ~ . Hygienist/Prophy Tech. Only J O Both Dentist and Hygienist/Prophy Tech. 
Thi11ki11g about TODA Y'S de11tal visit, please rate tire services you recefretl. 
ANSWER 8 THRU 9 ONLY IF YOU SAW A DENTIST 
:L % 3 
" s 3. Friendliness and courtesy of the den ti. t 
4. Attention given to what you had to say 
5. Thoroughness of treatment and/or exam you received 
6. Explanation of dental procedures 
7. Amount of time you had with the dentist during your visit 
8. How much you were helped by th car you received from the dcnti ·l 
9. Overall quality of care and service. you received from dentist 
ANSWER 10 AND 11 ONLY IF YOU SAW A HYGIENIST/PROPHY TECH. 
10. Friendliness and courtesy of the hy~rienist/prophy tech. 
11. Overall quality/thoroughness or care received from the hygicnist/prophy tech. 
12. Helpfulness and courtesy of Front Desk/Reception personnel. 
13. All things considered, how satisfied arc you with the dental care you received during TODAY'S visit? 
Completely 
Dissati sfied 
1.o 
Very 
Dissatisfied 
Somewhat 
Di ·satisfied 
J o 
Ncith r Snti. lied 
nor Dissat isfied 
"-= 
14. Did you have a scheduled appointment for TODAY'S visit? 
1. O Yes p o No 
Somewhat 
Satisfied 
.5 0 
Very 
Satisfi •d 
' :::; 
Completely 
Satisfied 
7 o 
Please l:cmlinue on Other Side '> 
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Appendix B (cont.): Paper-and-pencil DoD Dental Patient Satisfaction Survey 
(2005-2007) 
15. How many days were there between the day your appointment was made and TODAY'S visit? 
1.. 0 No Appointment; Walked In 'I O 2-3 Days 7 0 15-21 Days 
% 0 Same Day .5 0 4-7 Days 8 0 22-30 Days 
J O 1 Day " 0 8-14 Days i O More Than 30 Days 
16. How do you rate the number of D.AXS you waited for your appointment? 
Very Poor Poor Undecided Good 
1 0 z o J o 1 □ 
17. Were you seen at your scheduled appointment time? 
Very Good 
.s 0 
fl O No mo to Question 18) 1. 0 Yes mo to Question 20 2 D No Appointment; Walked In <GO to Question 21l 
18. Did anyone explain the reason for the delay? 
J. 0 Yes P O No 
19. How many minutes did you wait past your scheduled appointment time? 
1 0 1-15 minutes 3 0 31-45 minutes 5 0 More than 60 minutes 
2 0 16-30 minutes '/ 0 46-60 minutes 
20. How do you rate the amount of time you waited past vour appointment time? 
Very Poor Poor Undecided Good 
1. o z o J o f' o 
Very Good 
.s 0 
21. All things considered , how satisfied are you with the clinic's ability to take care of your dental needs? 
Completely 
Dissatisfied 
1 o 
Very 
Dissatisfied 
1. 0 
22. Are you Male or Female? 
.f. 0 Male 
23. 'What type of beneficiary are you? 
Somewhat 
Dissat isfied 
3 □ 
Jd O Female 
Neither Satisfied 
nor Dissatisfied 
'i 0 
.:J. 0 Active duty Z O Family member of active duty 
24. If active duty, what is your current rank? 
:I. 0 E-1 to E-4 3 0 Warrant Officer 
.Z O E-5 to E-9 '/ 0 Officer 
25. What is your (or, your sponsor's ) current military service? 
1 0 Army .3 0 Marine Corps 
Z. 0 Navy '/ 0 Air Force 
26. How old are you? 
Somewhat 
Satisfied 
..s 0 
j O Retiree 
.S O Other 
5 0 40-49 yrs 
Very 
Satisfied 
' 0 
1. 0 17 yrs and under 
2- 0 18-19 yrs 
3 0 20-29 yrs 
'{ 0 30-39 yrs , 0 50 yrs and above 
27. If you had a choice, would you return to this dental facility for your dental care needs? 
1. 0 Yes If O No 2. 0 Don't Kno" 
Do Not Write Below This Line. Clinic Staff Will Enter Clinic ID Number in Box Below. 
II 
f 1 '"f f 1 1 
2 2 2 2 2 2 
3 3 3 3 .3 3 
4 4 4 4 4 
" s- 5 5 5 :s "5 
6 -6 6 6 6 6 
7 , 7 7._ 7 7 7 
8 8 8 8 8 B 
---------
' t , • • G , FOAM NO. F-13330-TS C 
_g 9 "9 9 _g 9 
0 0 0 0 0 0 
Completely 
Satisfied 
? □ 
Return surrey to: 'nlfom1ed Sen·icl'S nh·ersity of the Health Sciences, Tri-Sen·ice Center for Or.al llealth Studies, 4301 Jones Bridge Road, Bethesda, MD, 2081-l-S!IOI 
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Appendix C: Web-based DoD Dental Patient Satisfaction Survey 
WEL('O!VIE 
This 3 minute swvey asks you about your 5/17/1006 dental visit. 
Please answer all questions tmless directed otherwise. Tbauk You Fo1· Yolll· Tune! 
What was the 11AIN purpose oftbis visit? 
O Exam0nly 
0 Cleaning Only 
0 Exam and Cleaning 
0 Emergency Care 
0 General Dentistry (Fillings) 
0 Oral Surgery 
0 Endodontics (root canal) 
0 Periodontics (gums) 
0 Prosthodontics (crowns/bridges) 
0 Orthodontics (braces) 
Who did you see during tlris visit? 
0 Dentist Only 0 Both Dentist and Hygienist/Prophy Tech. 
Did you have a scheduled appointment for tbis visit? 
O Tu 0 ~ 
1 of .S 
Very Poor Undecided Poor 
Helpfulness and courtesy of the Front Desk/Reception personnel 0 0 0 
Amount of time you waited in the clinic before being seen 0 0 0 
Friendliness and courtesy of the dentist 0 0 0 
Attention given to what you had to say 0 0 0 
Thoroughness of treatment and/or exam you received 0 0 0 
Explanation of dental procedures 0 0 0 
Amount of time you had with the dentist during your visit 0 0 0 
How much you were helped by the care you received from the dentist 0 0 0 
Overall quality of care and services you received from the dentist 0 0 0 
[!] of@] 
Good Very Good 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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Appendix C (cont.): Web-based DoD Dental Patient Satisfaction Survey 
v ~ :>earcn • - &J u blOCl'.ed ·7 LtleCK • ,., AutOll'lK • 
How many days were there between the day yow- appointment was made and tlris visit? 
O Same Day 0 4-7 Days 0 22-30 Days 
0 1 Day O 8-14 Days O More Than 30 Days 
0 2-3 Days O 15-21 Days 
How do you rate the number of DAYS you waited for yow- appointment? 
O VeryPoor O Poor O No Opinion O Good O Very Good 
Were you seen at yow- scheduled appointment time? 
O No O Yes 
e:·r lam t t f' 1 n f r tt.e l l.l • 
M th If mt · 
[!] of(I] 
V ~ :>earcn • ~ ~ u DIOCKeO ·-;; LnecK .. ' ~OLIOK • HU r ~ upoons _ 
Neither 
Completely Very Somewhat Satisfied Somewhat Very Completely 
Dissatisfied Dissatisfied Dissatmied nor Satisfied Satisfied Satisfied 
Dissatisfied 
All things considered, how satisfied 
are you with the dental care you 0 0 0 0 0 0 0 
received during tlris visit? 
All things considered, how satisfied 
are you with the clinic's ability to take 0 0 0 I 0 0 0 0 
care of yow- dental needs? I 
If you had a choice, would you return to this dental facility for yow- dental care needs? 
O Yes O No O Don'tKnow 
~ of m 
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Appendix C (cont.): Web-based DoD Dental Patient Satisfaction Survey 
Are you Male or Female? 
O Male 
What type of beneficiary are you? 
O Female 
0 Active Duty O F amily Member of Active Duty O Retiree O 0ther 
If active duty, what is your current rank? 
O E-1 to E-4 O E-5 to E-9 0 Warrant Officer O 0fficer 
What is your (or, your sponsor's) current military service? 
O Army O Navy O Marine Corps O krForce O 0ther 
How old are you? 
0 17 yrs and under O 18-19 yrs 0 20-29 yrs 0 30-39 yrs 0 40-49 yrs 0 50 yrs and above 
(Optional) Please type comments regarding this dental appointment in the space below: 
m of@] 
v Lt; Search • ~ &;J O blocked 7 Check 
Your survey has been successfully submitted. 
Tba1ak You Fo1 Your Tune! 
Autolink • Au ~ Options 
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Vita 
Last, First Name Merdad, Hishani Essam Current address: 
Marital status and Gender 
Date of birth 
illtFT'.11222 
Quincy, MA 02171 
Place of birth Jeddah, Saudi Arabia Tel: l (357) Ht 2759 
Email : dr.hisham.merdad@gmail.com 
EDUCATION 
2010 
2004 
D.Sc.D 'Doctor of Science in Dentistry in Dental Public 
Health' 
Boston University 'Henry M. Goldman School of Dental 
Medicine' 
B.D.S 'Bachelor of Dental Medicine and Surgery' 
King Abdulaziz University 'Faculty of Dentistry' 
EXPERIENCE 
2009- Instructor 
Present Boston University 'Henry M. Goldman School of Dental 
Medicine' 
SDM PH 803 Biostatistics 
2007-2008 Teaching Assistant 
Boston University 'Henry M. Goldman School of Dental 
Medicine' 
1-SDM PH 807 Prevention and Health promotion in Dentistry 
2-SDM PH 803 Biostatistics 
3-SDM PH 804 Advanced topics in Statistical Analysis 
2005-2007 General Dentist 
King Faisal Specialist Hospital and Research Center, 
Jeddah 
Boston, 
MA 
Jeddah, 
KSA 
Boston, 
MA 
Boston, 
MA 
Jeddah, 
KSA 
General Dentistry, ER Dentistry, Inpatient dental care, OR dental care 
2005 General Dentist 
Elite Dental Clinics 
2004-2005 General Dentist -Internship 
University Hospital, King Abdulaziz University 
Comprehensive Care Clinic, ER clinics, oral and 
maxillofacial surgery and elective pediatric dentistry 
Jeddah, 
KSA 
Jeddah, 
KSA 
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2002 
2001 
2000 
AWARD 
2007 
Dental Trainee - Externship 
Saudi German Hospiial Group 
Assisted in staff clinics and attended weekly seminars 
Externship (2 weeks) 
Tufts University 
Pediatric dentistry observation 
Externship (2 weeks) 
Tufts University 
Pediatric dentistry observation 
Saudi Ministry of Higher Education Scholarship for 
Postgraduate studies (Masters, Doctorate and Clinical 
Certificate) 
Jeddah, 
KSA 
Boston, 
MA 
Boston, 
MA 
Riyadh, 
KSA 
ADDITIONAL SKILLS & EXPERIENCES 
Languages 
Computer 
Skills 
Interests 
Proficient in English and Arabic. 
Proficient in operating Microsoft Office applications and SAS statistical 
software 
Reading, music, travel, scuba diving ( open water diver) and Taekwondo 
(black belt holder) 
Professional Memberships 
2007-
Present 
2007-
Present 
2004-
Present 
Bibliography 
2010 
2009 
American Association of Public Health Dentistry 
American Dental Association 
Saudi Dental Society 
Merdad H, Mascarenhas AK. Ankyloglossia may 
cause breastfeeding, tongue mobility, and -~peech 
difficulties, with inconclusive results on treatment 
choices. J Evid Based Dent Pract. 20-J O Sep; 10(3): 152-3 
Oral Health of Rhode Island Retirees (Poster) 
Presented at the 3lh Yankee Dental Conference and 
Boston, 
MA 
. Boston, 
MA 
132 
2006 
Boston University's Science and Engineering day 
Gadgets for The High-Tech Dental Office (Lecture) 
Presented at The High Tech Dentistry Symposium 
Community & Extracurricular Activities 
2009 
2009 
2008 
2008 
2008 
2005 
2003 
Introduce Boston public school graduates to healthcare 
careers 
White Coat Project 
Oral health and dental career education of public high 
school students 
Ahec Oral Health Educational Program 
Oral cancer screening 
Health fair for the Rhode Island Alliance of Retired 
Americans 
Dental caries screening, fluoride varnish and sealant 
application 
Roxbury Boys and girls club 
Dental caries screening, fluoride varnish application, 
mouth-guard fabrication 
Special Olympics, Special Smiles Event 
Dental caries screening and preventive measures 
Saudi Dental Society's Campaign Against Dental Caries 
Fieldtrips to private and public high schools to improve 
dental health 
Jeddah, 
KSA 
Boston, MA 
Springfield, 
MA 
Providence, 
RI 
Roxbury, MA 
Cambridge, 
MA 
Jeddah, KSA 
Jeddah, KSA 
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